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i aLjJLjj^sJ I ( _ t 3 (jauxiielLa ^a-lLc. Lj| 

( _ ? l!l cjL5jj^>J! o jut (jSLcu isj-*!. (_pLp. c^aj-i^s jlsj 
4_iL>JI gd-Lt-tTui 1 jj Jo ^jJij 

(jl j«ul>JL>.| (Jl i_JLL ^LVl Jl>.| (Jj . Ig l a »; 
( _ 3 -2 jjj I (j^a 4_LXjj^>J! I J jj't La£. Sj-U3Lax 

. ibl LllL-o (J 1 JlJ ^ I ,>J.| 1 Jui (jI ^_LC . j_xi>J.I 
4_cj_aaa-aa (oJLtU La-C tiuJL>J! <U cJj j~i i ill iii!jj 

( _ T A diLc.jjaajj: Ll!ji>.|j i^xILsJtl (J Jl Ja 

4jtxOlj al jjiJI - Lj.ijiJ.jJ 3-JJjlLauVl 
,jji L^-ia jajoi La (JjLuj JLL^ jjkia (jx 1 
uJ-ifc Jaj . J j S~i i a tl (_J ijlajJ £j3jJLj Laj Jx3 
( _ 3 _ii>j h_jLiSLI! !Jl 4> (j 3Jl2x Jjl cTm 3 j_lx>L>JL! 

“5«i^jjjOa Ja» 

(j (jj 33 IjJxAj LiiLo. “iJijJa *' al«ll j_i£. J-il 
3JjjJI JLj-jj ijjjj 3l~" jajajo ' 4 jJL>.| La i«Gjj3 

jjg ajl La JUj .dilj-ijj (jx iidi^lj-LaJI)) j 

4jjjjl£L_)l£LI! 3jj ii~itl (_£ Jjuj al aUll aVjafc (J. 

aJLa jl£Lx Jill it>u Loo.yi jUUil dLuAU! (JUU 
(I) jjI^lx fj»j-ll -(^' Cr^ 

(jljVl oT : (J^ ^-Aj) Mill 3jj) ta-^tl 0 JlA 

oW J ' <^> U fj£. £j)LAJl J^j ^lVn 

tSjljVlj d ^U1»tl a i^%zr* J_^c ^ gUH cicstjJI 

lJ&j ts*t'ta (J^j (jlj i JLpJI Ljlj-a (j^c jliejj 

4_Lvj-4 fj\ dc5tjJI jjV t<—al in^VI 



foissJI 6J 9 jji 


4_j_aL_Lj_LaJI <Laj-*_U aLdJjV! jl (Jj .jjILa ja-L-u j mi a JJ1 . ii a jjs 

j-lL Jjj jlj <tLiej j£-aJ e^i ->L?yi Cr^- <_4^ <-^>y 

. ((i_3j|jjia 

. jrdUoj Cr L.jiuj (jf (jSUj i>T^ «m a ^ L»£ i(«i»JI 

laLaujjj j-< i m-a- aj t Jj JC.J j-j J J~I mi aj 3jaL lC.j i jLjfcjj jujLsejij 

.j-oLLatlj j*J3.i, „j tlj (_iLSLtl j|_£ £_a .>»al 1 ^ja gjj-,,"i ) 4 a mi «LaJ j£Uj 

(_£l £l JliI La! i3ajJlJ,l t_jjjjJI (_yajji.it! J.>1 n~ (jj/Lill (Jjita .^IjljVI (_y-*j 

. 3-ij< i^itl jjs JjLk jjta SjLsJI (J^ 

cr* JLiiJI ^yjL iCr *i»Jlj (j-IAtl e^La" 

(_ya jl-Lill j i^-a- ij 1 a ijj jSLtj - ^\juaL2j V 3 jl»-Ij SaLSj JjLLaj J-a-*j 

jla l L^La_aoj (_ya j"m»> (_ylill 4aLa!UI ."<!jt^*aj ^L^jjlal jllal 

ojjLaj 1 g j tj (j^itl (JaLiLsJlj 4 aj iLitl j’uljjij j"tj jl (a-lL*JI (_y-l^ 

. a.t_SJLtl 

(_ya L j_$_a jj£i3 jl (_yJI <l>.L>. Vd (jl tfl_L*js La (Jjoij_ii3 (j j~.n'l j Jla jlSJj 
j’ul i n tlj al a Utl jL£ jl •«(3 9 ' jj^ tl)t _$-A i^ljlt*. La (J£ i^cJL*-!! 

(a-4Jj=eJ (_yJ! ^ g ~jK_i (jjaJ ISX m cjAJ 3-a-au (_ya Lxaaj! jj£jjjij 

.(j^jU-lj fjn 

j»J-a3 (J-*a>. LoJ_Lc.j i«Gl_p. j»Ll (jjs (J£ (a-aujJ jl£ jLLo ^^jljjja 

(jjJI < H t_«« mi \ t3Li>j_iUlj l£JI 5jj>-Lc. 4 _*_iLuoI 

(jLSLb (4) 0J^U L«I SLiuj-aJI 4J ijy SLI ^_y^e-ujj t <> 1 t 4_jL-£3 I 

4HjLL lilj i4_LA_u_u j_a LLkJI LJlijJ ^Lu^> I^SLla 1 L»»j 
^Lcl UT . Ijljju>. LaL^JJ aLa-^uJI 4J J-<-op u i > ><; dJLu^j 

L-A^ ij_u Jl^ La JulC.^ . Cj Ij_A ^_u_u ((^.LJl J I )) 4 ,^,A 4 _jL^ ^^Iu-uJ 

^j-C L--<— L - « -J 4Jl < (itl LiJjj! V t<—»L>.I 4 -uL^JI 4j'j1 ^,1 1 <>' ^j| J_USJJ 

.(( IjljI 0 it?r. 

^y-L^O LuSLIj *4 _la^_jJ! 0^jsy ^aJLjlII ^—pj ^j-A ^.uSLII 

t4_jjJi_jJI CjIjL^JlIj 4-j^Jg.lH 4^jjlU Jj^-J dJuLII Cj^LcLalll jLI ^ t j_A 

CjI JlALlLUj ^ j iss^. -,t| CjLLaUI (j \-J £_A^?eJ ^ jJI ^-U-ajJI Ly -U^uXJ^ 

. CjL^LiiH^VI I jlu CjLaJu-^JIj t 4_u_ai_Lll 4 JL>JIj 

■ 


6joSajo 


4jI ✓aj *4 a i oL>J' iLiill LJLc Laj V ciJJj 

'**» j n^ llILLa (jl c-.t-L<-aJI i £Lir^I ijLujj (JL3j La ll!Lla V 

I (j_A ^jJI 4 _Ij_3j £)! 4 « ji to t' CxJjL>. La JsdLaHJI £y£. ^Jj-u-saj 



t<LcwL>.jJI Cj^_j_JI 4 j mij L a - l3 La 


L6 jl j_<_uJIj \jtj &[jj ^tU" ^->* La! . L^ La <j! ^LujJ JSLI £)£Laj c.<_l>. 
j-TlSLj lLUjl^ t3jLcbJI 4 j \ j 3 to tl i_j1 mi r.^LJ 4 i \ ♦ 11 j t,oV4 



CjIjjj-aII j! 4jj_}}LJ j! 4_j£.I^JI 4jjLa-i5L!' _}!j_a1I 4 ♦ ) <«oll Cjl£j_tfuJ! 4 _a Jl>J 
BJlJvIj Lj uLa_U^J 2~y \ a jJ ^j_a_J * 4 jjjJJ! 3 a! U. tl clil Ml ft, j! 

.(^U^-A^uA 3jl gt <L\tl £.|_3jj Jjfc J_O^JI ^yA-A (jl (Jj t^J-A ^j_A 

4_ajL>. ^LiaJ (^jj (j! ^A-Ajj! ^JLtil £>£. l_j£t 
cilljil .«SJ^_<_u! 3jj_uaj cilli JL3 j £)! ^)SLa- 5 Vl» L^jj-t-saj 0^* 

CjVLaJ,! J-A-^>* (_7-L^ <_y<JjlC.L_u Jl 3 4_|iwLAjaJI L^jIjjJu^o (j! J*l 


• 0-* ^^4^ 



piall 6J 9 jji 




,«±e. jIju (1987 . 1915 ,>» ^ (JU Peter Medawar (I) 

(JJ iS 4j^je_d lj_J JLaj (ca^ij . a) 4£jLjao I 960 ‘ 't-.1l ^£i 3jjL>. jL>- ^Si ii U 

.cLda^Vl 2L^IjJ 

; .-A. 1 1 Js 3iiL3i]l ,>» Ci^v C& c.P. Snow ^KJI <L, JLs ^jdl jLioll li* 3_,UVI (2) 
. i/jlVal 3~dl» it ] jj * 1 <dl_3Aj l£U3j 2Lal_33j ^ilttl 2Lal_3j 




■ 




J-3jl!I Ij ^\-u±a J_u! j_a ^LlJ! oj^_JI (jl Ll>. 1 
^j_4 IjljI £_La_3_Li V jLu ^_uj 4-Lut-a 
LjJJl^j 3j->-L_u 4 < m a 4 jI ^ I tBj-pJI CjL^I ,V<<V1 
SbLl>J1 ^JL*JI j i u‘4 1 J-&J La-u^>. 

4_3j-*_tl 4 j>*L3IlJ ajI ^ <>>4 <jl (j_4 Ij) 33^a-Ti ( jy £L! 

^1\ <jl w 3Cj 3 Jlj 1.3 i 4_tb 

43jIjj ^j)~ < ntI Jo t 3 j^ ^ilLc Ij^^Jo . Jl>- (j-flj 

(jy ^ Ml 6^ }) : ^ 

^jI 3 j_j-oVI <-'3 jl 3^ '> ^ > 3r ^Jlc. L_u1j LjJL3_a 
U-^J1 3 UI 4_j_jj_4J 4_j_aIj^ 4^^Lc j_uaVI 
4>Jufc ^1 j_laVI ^bj (_£ JlII La^ t«4j < <iij-3Jl 

4_jJL!lII J_jL_3 jjLstILj 3 j_lcVI (jl ?4_ujJ,! 

^JLc ^J1 3 Ul 4 mi 4 ^1 cillb £-aj 

L^nJL^i J-a-^I 3jT<£Lb . (j-tbjlL a 4>l3Utj sLpJI jli^ 
4_aLao-AI JuL3j j_j_aV1 Jjl>- La Ijukj 44 ILaIj 4jjlb 
ij-Lx^c. j_^oLlI! (jjJLlI < «i <tl CxjI£ . L^j 

t^u-ltTij 1 <j_A (J_jl3JI (j-\-3Jbj t4_j^ljJI 4-3 -lIoJ' cr^J 

£)jJ_titt]|j JLllsVl C_jL>ol J-U2lj2j 

4_jt_uj 3_}^jJI Jlaj cJLxj L)6 if <0 j-uSLIIj . 4_jjjJi,l 

4_la 4jLbjJI ^jSLaj c_jL^ 1II 4^Lilli tjr AJ>J 

■ 


jjL5JI jjk djL>.j ^Jl*JI 

liLjJLJI jLJUUIjoljLtJlj 
sjj5fi aisUJi oij^uij 

4 j < t II (jl JlLJIj «_Jj_L£aiil 



VJ J > S~i i n tl (ji V; 


. 1889) J>4 i 
(1964 

«bi9 0^4; Jj* 




pJLsJI 6J9JJU0 


4_uLJI ^JulI ig\jjl\ CjIjjLs ^111 4i_aL*JI 

3j->-L_uJI 3jj) /^U 4_aJu>JI ^J-uj £jJe_a tj-4 L>^ ^ 

1 Juljj)^ < »1 4 JLu 3 t Lu^3j 1500 ^Lc. jojajj ^jl_L3]l 

(jl VjJj £-1 jjl atj-cu <_yk Ij-iLs J <^»J <_y£i t(j «UU 4_3 jJu-o CjLu 

U, t^jJi,! j-uJlLII cjLj_L3Hjj £_La JjL_u^j »Lal 1!1 jus ^JL*J! 

. J_5eJj (j I »1 < M ft I 

Jj 3_>L^ ^k loSia UK ^ijVI Cil^ 

tLajjj ^jLjj-J-il (jy i f ■ K-iio 3 ju - a ^ ‘-LU5 £)Kj ^LKj 4_ajLs CxjK 

£)JJlII t4_jJLLaj^l j , -^ c ' La^Ls ^LKjJI I JlA JK JlSj 

^j_a ^ulj j)^ mi j m< iljJs ^-CJlj ^j>.Lj l-<- K I 395 ^Lc *4 Jj 9 ciJJj 

4jjLv (^jTuHiJ I *U.jJt» 3^JL*. (jr^ ^Kjj-cL ^yJ] t^3 I^_j aj j• *ss 11 43JjJlo 
LK i«4j_9^ 4_I^L_<_u 03^ Ot *3^-uiL«tilj 4_Lal!JI Lfc^_a£. t3^-ULua 

IjIjj>.| miT. (j-aliJI (jKj /^LjI mij £)K jJ 

(jl LjIjj^oj jjLs&k 3^ 1 U>~,,.l i ((jjLs&a^ ^|jj» Ij-jjI ^ 3^ nU*3 a ^_<jjVLj 
. k-3 4_La 1 agV.lWmtlj (2>^J tli-AUl cltjjSLII i-CJlitJ 

^jjlIj Lkl 11 <>ij i <xhU 3j-K-» jiKi LuLjijJ ^ OjU I ^JjlII 
Lh°j ^ d?' ‘J -^- I 4jj)j!i ^iijjuiui.1 t jjjui 

^j-^LjJI (jj-3JI ^ Mir, cr^ ^! t —^- J - J L>» 

i^lla (_SjJj La ljT(JL>ijj ciJLafc miT. j_^Ll]| 4 jI Jljj ^ 

3^_aj LuisLa (j ' l^JL? . CjjJLI Ulljj)3r. ^3JI ^j!j^>JI ^j-' 3 

(jj^ ' ULu-Lga ^jLo» ^-a-<-u! ^ai» : Jl^LuJI c-xTK^ tCj j-LLj 4_u_t-^J! ^j_a 
^>-LjlII L_3_Jj_a j->. Jjj_a-t-o jjKjJI 3^Lc ^^a (jKj g(4^j^-Lail ^Jl^j 



J-^u>Lklj { (^uL>JLl 4_i^l^_a-3 ^oiijI 1 j) 1 < njI Jl^VI (jr £i 


.^Lui ^Lj' tlrLjL>PI cjKLlII ckKj ,^jt \fliVmia 

^ ^ (J^jLl^JLIj (j^-ajVI ^j_a 1 * A Aj a ^_i_jju ^Jj Lul^J La ^jl 

: JaL-tajJIj 4_j_KjgJI 6JJb LllL»-'v. Jlo£ t4_uLtujVI ^aJL*JI {j-a 4_a_Kj3 



pJLaJ 1 \J*> 


£)_A (j_u_A <—f^>JL 2 <1 «^st I J|jJ5eJLllj £olj (jJLtuJI (Jjfc 

Jpej ^jl jJLJI £)l L^ S4 _aj^j>JI ^jj-L>JI ^1 Jl!I Laj 
Li^ljpa^^lo? V! c^Li^E—9 UJ 

J-aUtlJlj 3j_«_anil <J^_a (JJiaJIj 4jjjJI ^jjJuJL 4 £)L_ujVI ciij-L(-u £jjQ 

4j ^<,0 n (jl <_yij <L>.l_ 5 tJ 4JL < - > . tLLtlaj Ij-cj <?L>uVl IjlA LL Ju9j 
31 U n LaJlxj ^juilill ^ 1 1 gy \ (Jj£l cillj (j-Aj iJuJu>. J_o* 

♦ jJI jj-t*o.*JI ^1 J3j2$ jJlc Lai j <«MI 
P+jJ lT'^>* t4.-LLaIlJI ^JlaJI Cjlj-se-La (jy lc 4_Cj-4jiJ ^jjjLJI _}Lc.I JlSJ 

. ^Jl*JI IjlA jijl^jsej 

J j mi**i I >|J (jLfcjj JlILjj ( j-u_ujJI / 3 ^jJjL>. ^jJjLa djjLo t. * < intJj 

1_4J ^ <a mi j <Gl jJujj 4j!jIjjS liLstjl J_l£ 

:«<_jjJI 4 _uJu 3)) ( j-u^aL>JI 4 _jL£ ^ jr 3 4 4 _u_u 1600 ^ U > nf,j I ^j-ujJlSJI 

^1 Jl_J Jl_>0 ^ \ r L> _Jjj5li) < L A I p ^ <1 (jj_^j?e_Ll,l Li j-tJJ-t 2J L-is-j^”)) 

1 »aT L^jLjv tj»u£ LiLc Jjtjsej cm t a 

ijr^j t4_^L(_Aj 4_<_3j 4 _j_L^j ^ 1 a &'t a J£ L 4 J (jlsjjuj ^ylll CjI J_>.Vl 
J La_t^ <-dl_L& £)l tLc^Jj-A L^jL-uoj <^v%. 

1 a g *w)$« mij t-dii LaLaj 1 ^Lj-c- L_uLl iL^Lj^j ( _ 7 nil jj^VI ^jl^j 

4 i f^LaJI 4 -j uLajdl S^JLaJI j £_a 4 j^>.VI La_AJl>.| 4 1 mij Lj-4 
.«3jl>.Ij ^L^>- 4_lIa-»-jj 3ju>-lj 4 _Lj>J JlS ^jlj 4 1 a^j'oVj 

(jjjJalaj 4^uaL>. ^^Loj ^j-a JuJulII ^jlS" c__uj^ Jl^. <_y^J 

^£.^Li,l ^ I ^ 4jI IjJlSH^. 1 Geller ^ \ j *v ^>.L-uil ^jl 

. ^Lj-tilll (jLIJL »j 4-t^-AJ 
cyo I j j 1 l£]I_La ^jl jl>o t ^jUil ^jLjtjVI (_yij 

^1L,,. iII 4_IllLo 1 £_u2j «^ILtilj ^^uL^oilj ci^ ^j^-LuI 

t vc__c*JI I JlA Jula Jj-aZLII t _ylc. p ^ Lu-uJIj / Jj^.tl ^u^Llc. IIjJLa^tTt-j (jLi 

4SJL-4 3^SLoj ^Jl*JI (j7 jI I j£jbj . 4Zl1£~ 4_La ^ 14-" d L < j*\ A .4 ^JL*JI Lai 

.((^- L t ^ a-ll J^aJI u 4~t n (jy>. I J_u L^jJ» :<j_u£jLa Jjl^ L^I^. c,^ ^ylll 4 j^_>JI 
i I JlJJjj_j_jj L_u_<a_<JIj LbL JlZSL<_uI ^£i 4_uolit_jj ;^aJL*JI aLcj! ^Aju ^ 
c j-^_aI J2VI ^yJl-C. jl 4J, J flrttlj ^yliil (jfC) JuJul CjjLaj ^1 (jVl tiillA Jlaj 


■■ 



pJLsJI 6jg jjb 


<"i Blj Lu - J J ^y^_u_ui,l ^JLcVI (JliXI £j~a c-jI^ilsVI 

jLt-tTn-ulj VI 4 jj_>JI 4jvjj J3j s>~*. s L~,.,< V» ‘.(j-u^jL* 4 JjJLa ^jl jlLJI 

L$_a£L>u tjy llll g> 3 »Ltl \\ q U />.! 1 4_^Lv a 3 t Ut 4 _aj Jlaj ,<J_£ 

4_jj^_jLi£j Vj 4_jj1 <LjjjuLL^J ciiLJufc Juu ^aJ La^ . «I t ^ L, 
j-ukL^>JI 4 MMt a (_£> m a LajSj 4-tlal^ <7<aj jJI <Lj^IjIoI»VIj ^aJL*JI <jV t4^LLjJj^u 
.(J-u£jLa (j-*3 4 ^I^>.j^jJI 4u ^aJL>u (jl u-uu-saJI ^j-A ^ j)~ < n a ^1 

^JLc. 4 _u-^2juLl^_a 4-lC. LaTp- ' 3 1^ a ^ Xl ^ ."..r- ^_aLJ 1 ^jj ^ 11 jJLijl 
(jjJL4_?eIij jl t£jlj-*iuJI (jj-tIo_jJU $il^SAll £c_J ju_a t Ljjjl J^-ll 

£)L£La Jl-A1 mi j aj_U <jL£j • 4_l_u4>j 3jj_^£2_j 3jJu9j 4_LaIt^_A aLo*I 

^-<-U-LJ La ^j_oL_lJ I ^A ^ t JlJ^ t4uib La-«-u 1 ^La^Vl ^ AJ rt t » ^\J^_<_aILc 

^j_A Jl_A-^C_J_J V ljj)< K (jLj 3jL^I 4^-Jt JU^JL K 

^JLlII ^,^"1 Mil Jui3 tl_A Jl>. ^1 1 31~-V a (jjill ^cIdjJI Jui] . ^JjuJt 
<j-« Jlj^dll IjjLs ^aJ 4jI (j-« G. Lichtenberg j m mmI .£ ^UVI 

^A ^ A ♦ A (jL^J Ml if llj CjI t M AJ-ll C^jJI (JI^L 4 -AjI l^lj £) I 

^ is> st \ Lai I a LuTui 1^ ^ i / »< 11 ^ Lu^_>iJ I ^_<_u II^_a C < 1 La LJ LL^ * ^ I aL VI 

^ ^^Jl IjL^ Vljt ^Ulilj ^LLtil tfl t ^LjVl <> ol^-H J-^ cr 1 ^ 

.^J_til ^aJLc. (Jj* 

^j_A 4_ JUk1! SjL_jju_ail <d L» i,,,. 11 ^.jJoLU 3 Lj>» L. / ..1 CjLtTtjj l_o^ (jjl 

(JJ-A-*— Lj 1 J <7JJ LjjJJJj^ IjJLtitHj L^l uj^ 5 ^ La-J Jl 3 »l^ ♦ Mitla Sc-tC-Llll 

£j [£ t ^ i''iC Li I I La I . ^_u_l*J I 4_t_tSL<_uJ I^ 3 ^_ojJ, L 4_l3 

4 j micjLvjJ a^-II ijr\-£^j-3uz L^jjIj^j lJljjJI 3LpJl 

clLij! JLL-salli c.t-ul4 ^.j^_a Vj 4_st^jJ,l 4 _u2j^J 1 ^Boucher 

Cj 1 Jj ij-lIlC. j_^Lil Q^ail iJT £i , ..VI (j| j-l£. . L^j Q^jlIaILcuj IIjjI^ jJI 

( j_« <_sVVI SLp. t4jjjuJI cjIjL^IIj 4_j_uii! 4 £j_>J1 J <>i 3; iLjj ^Ll^lj 

‘ Lj , „ \ ^j2Jj i^yujiC. ^Jl i4jl_3lLll ^aJLc. 4j>*Ll 3 ^j_A c_j^_^JI IjJI 

tiJLijl jl ^ ^j-ujjj-a ^LiLj L>^Lj ^JJ ul * 4-^-1 m^I' Juu oJ-u±aH ^aJ ^ajI i ii 

- 


pJLaJ 1 \J*> 


3_^L»-t-uil ^yC. ^Ul CjLt-t-uLqJ Q^Tc^-U 1^-3 L£^ 

^^_jj| |jjL^d t Jij^Jlj 4_oj Jjv ( _ r 3 jl (jJui 4_ujLa e-Sljiol 
tc_J 1 Ml f.VI 4 ^ **- 1^1 tl ^1 ♦ Ufl ^jjJi-ge-4 ^ < ol 

CjIjVI (jjjJ-t^jj 4^1_AjVLi 4-Ju£j^a 4_u_ajL«j)j^ 4 _uLjj LiLu 

<^1 (jj-I jsz Su j ‘^>*1j_tiaJ! SJluUI jM *L1 l] j^>j) j ^11 <- * mi-v- 

^j| J-A .lLsJIs 4jj) <>>»!! _}|ji,l ^ J Vi < «n L ^\ ^LcljjJl 

c_j^-^JI ( jr 3 <LlCjJ1 (j\ Vl S<Lc-jJl^ fiLuljjj 3jjia-<-4)I ^jLo* ^Jl 

JlSJ yU.U 1 si ^ ^LjVI 4?jui I jljL<_4j Ij^jLtio cjjJj 3jj)t^> i mV I llUj ^Jl 

j r.V| 4_L<3 jLiHu-ol Lo^ 4 IJlA J.I ^y^JU ( J.».Tl4-uI 

:|gJttJI 4dL**d 

CjlJLaJJ! 3jLj ^_j_4^j ^]\ S4_l 3 La ^JL*J! (j_a ^jj>o ^aJl 4i_iU^ £_aj 

^ys^yjJU I ^1 4 L^IILl^ CjLa Jloj J)j ^t jl^_aIu_uL) 

^ a i til cLtstjJI (-J&LojJ ( yc. £)^Lc-VI o^iJI ^^JLiJI (j-sa-SLa £)jjIj 9 1 (ijj < » 

JUI ^j- 4 1 j 4 ( J_tI^3 VI i4^j_*_a ^j_a LbaJ U> j^Vl _>W3j 

oJiiisij iSjjjcHI! OJLA (j’' l— J-3J Sl_jj!j_UaJI (j^ijnTEJ (_y3 

. <L_U_ul_U_uJ! L^l JL&I cLjijVl djl mi^LlILi 1 ^ \ it C. J^i Q 1 t CI •>■ J 1 1 JLaLs-4 

^ ^ a^L>-l (j-c. (j IV" tLi jlS-3 i*L«_L*JI jjjs ^1^"..iU (jjla-LiJI Lol 

(j Ij (jjJ (jj 1 \jj ,~i n (jLij i . i - >-j-lll 

.«LcjSL>JI jLo (jjijjjJI ajLiil 

(jJI 4^L5!iJ! Sjjid! Ja Sa^uJ! !iU^ 

(_^l i<_jjJ«J! ^ (jl i miTI (j^o JljjjlII JiLo jj^fl _jjk ^ jJI j-^jj Ji-o 

^_jO *3" in jl ijr £ I JSr \ i<~i] f. \ , n ftlj (JL>.^J! £ya (j^SLo ^ C LJe^a 

«Liil jjV - (jf n! jLi^jI JLa^ i Lalx-i (j-uSLuJLi 

^jJLJI (j-o -S^L-jJt 3 _jL«j.j 1^1 _tj 

V dJJj >. i j i ntlj lAjliiJI jjjJ ^ (jljJLuua L«-& ‘(j. 1 

Cr^! ck ‘j'j «~ i (_)^>>-II lilU~~ 3 JjJL>. 0^1 *\ Mia <L^>.lj_a ^1 >. .. ,i-^a 


'• 


piall 6 jgjji 


(j£L«j Vj 'g3jjU" *JL*JI (jj.1 t jjs (jSL«j V Sj^ljlU <i3j_*J,l <jl 

( _ r SLI JL>.J jjil I « t l-3 .^jJa~ua u a If . Jjjj (jjs lg~if.L-La 

4_Lo 3.si 3" , .1^1 LjjJfcJ (Jj 11 JLuu 4 jL3j ^ (jl (jSL«j "i? Lc£ ‘cr^i 
^-a_ ~ i-- > J.lj »1 a-L»J' JL%J 4 _l*_uL_u! ^ 1 <>>• a 1 >3 n! ,^T ,.,. LiUj I 

. L^4>.l^a ^ 

^ ~3~TI ^ 13~,tl t"<l^ cJLslI! (J^Li Lo LJLc. 
(r^Vl oT (jrt_uJ (_y£LI tBohr jj_j 3-L-J 4_cLi-sD ^jJI 4 -jlIaISLlII I JlJL £_<iaifc j 
.3AU1 ^ ^Ljj-lLo (jL^jL>- La-A cj! aj< n^tlj 

La-^jI 3j-ULit_4j (jr^ ^Jl3j <J£ Jlj!^ j-Ia-u (jI (j£_AJ 

^j_3j jus ^SL>JI Ij_a (j£Jj tL^_Lu j_ 4^>JLI (jl (jL^ZLa (jLuLv 

(jl t4 jgUtl (3 jL3_^1I Vj 4_jj 9^L>.VI *ij3ll LaJ-lC (j£!_4J V 3 ^_l5c-« diljLp* Ill 

jljj9 (_^JJ L^jLAj 1 Ml 

4_j JlLa-j (jl £j9jIu (jl (_y^ ^_>JI (jLojJ (J^i (j^£Lj (jI * t ' Ik>~~ jliLfl 4_ujJ,Lb 
(j_A Aj^e-J <_j.IL>* <j£Jj * L )L>j»a J? £j->* (jj-i (j-« 4Jj )3» a Sjlua] j-a^JI 

I < I Ls 1J 4 -J_l-Li ^JjU ^J-^J ((^i) (^-jLSk-t-u (^Jl (_£_}! i^Jb^llJI I Juk 

.^_q_lII I Jl^J Li-)-l-u (jl^ ^ « << A < 

Jju*_a 3jLj <>£Jj t ^LU ulhn JL^J! J^a oWl J}UI (jl US’ 

(j_4 <jL£ ( jr !lJI 4 _j_jJlJ,I BL_l_>iJI (j-^>jj * JJl^j < «.L> 4^LLail , ,,1 

• Jj (jl 

(^ t^yiLcj (jr^J ^Ljlu (^ VI (jJ_4lU £^IL>JJ Li^tJ (jj tdll 

jl^<aTt-<-uLi JljIjIu (JjL_oj ^>j-lqJu <J^*I (j-« <L^_uaj Cxj>o ^JL*J! (jl (j^>- 

t4_Laj|jILA 4 j jljJI CjIjJl5cH]I ^JlA (jl t L^IuJIa^j 1 L^jLSjI 

:xfilftlt glU!$|0JaIf 

tiJJLo (jl «J*djJL>. Cj^L>.J)) <GjIj)J ( jr ^ L-Jt^ (jl oijjxu (jljljj^J jlni JlII 
(jLujJ cA U>**«. ..I jj «uLj : 4jI j (JjLLo 4S[JU_4 ^_L<j Brodingang ^_»L>o 

(j_« 4_»_^j ( jr J_c (jlTu-u «. > mi til (jj* (yCtSjj j I 3jjJI (j_« (jjj^ (J-*-5 cj (jl La 


?iSjgjj2> pJLaJI \Ja> 


jj ) ^ j j I jL<_u_i VI I J_ ^j^ - Tu -uV t Cc. u j j^j cii<- L> . 

jj^_t-<-uLj-cuJI 0l.il La J_£ j_A I jf£i 4 _aJl>- oJiLJ j'.iV^ 4 ^j_uLlII 

(jLajj-J Q-»-3j c_j1 <^i iVl jl jl ciJJ5 .« j-L*_AlL5E_A 

^j_tL>u^LI jl ^ L,^tl j_a Lc jj jyL ^jJI Borlang 

1 a a Mil Jlj-j j_A aJLiil ^Lc Lcjj jyL ^jJI J_u (j_u^L>.j^ 

4_jJL*JI eJaLu-^VI 0jufc c-ujLjla j_A £-L!u La t^jj/Lt]! 4 _aLc ^JlI jUy£3E_A 

.alii! 

1971 j 1956 (j? _aLc (jyj (. h r.Luaj 1 4_c. IjjJI ^ 3jjj ^JL*JI CjJl^I jlaJ 
^j-oLlil ^1 ♦ LI ^_aJL<_uj (jl , „\ j£LIj (j_A ^aJLlII ^Lul 

IJ_A j-C C -^-L-v l ^SLl S^jj^lccLA ^ jj-> j* ^JUit ^ oJjjlollI 

j_Aj - A • tl jljJLJI J_».| i 3" tl Cj Jlj>o I Vjl (JIJjjJI 

LyLLa_o-j ur^ * -L^JI «LwllII jljJLJI Jl>I o^. A^^tl LuLLjyj 
jy £_a^>JI J-c^oj j^>Ll J-&jdl (jy £.1j3-!l ^LuVl jl£ 4 (jr Aiajt]l 
jLu_uVI CjLu jl a ts~> ciJJj ^L »Lum 5U 1^ 4jljyllj CjL-JI 

.(I J5LjJ!) 2LJLUJ1 jL^t j^> c^' ^1 

gTuj ^ jV! La I i L^aLjlL dJj jj-t-Li LuLUj^j ^H_u ^aJ Cj L-Lu>LL] I (jy-A-S 
Jj 9| .iJic JiitlujjLj t J-c^a.^1 4 _aLslLj £jjjjI jj^ a^ tj t L^aLlL j)-A fiLiL 80 
jJ-t-aJ Lj_jLIajyj j)l ^Lusl I o^J^ Lr^J (JLajlII o_a 

. 4 j r. 1 jj-J 1 CjLfcllill o_a Ljj-^j ( J3 o_Jo-‘- < - u 1 4 Tl *^ - l3 La j)V! 

ot\_j£.IjoJI JUtJ! o^ jLSLa ou^La 10 JL>.jJ ol La^ 

^e. a 3 tl £j_a l_j_jLLa_0-J (Jj </>~- a ^J|jj VJ ♦ LaLlL I ^!yC.jjjj 6< 

.^LlI! ^ 4jUI ^ 2 

L^_)l £_A tC-.<-JL>JI o_A (^.AyjJl 3^ 3 .tl ^lUf LlJj-AJ oVI 1 ^ ^ L >>" La£^ 

^aj . 1946 ^Lc LyjL>- fiU^ cLjI£^ ^jJI cdJ5 o^jJL-^l J^>. 

. L^jI lyx^ jl j5Lx-5 I Ju^ 

L^j ^U! dlL jjl^b V Jy^UJ.1 Jjula Jljj V 

c/^JulI! j-A o^a-3iw I J_A> CjVJl*_a jl j_a t jjJuj>JI jr^CjljJLl q^oaj 

cjljU^V! JLu^Vl y l d .1^ (3 £Uj yi 

.(Jjj-Vl «LujJ«JI kljLilalj^aJjJI ojjtjj Li£. j-i*-o (_yjk 4_uLLajjjJI 

“ 


piall 6 j 9 >u> 




4_j_c.lj^Jl J t ol Jbljj - I 

JjLS^njWtl) 1979 1939 iuUaj^JI 

■ i_oL»JI £ya (((^UVl 

i *tl a , ,iNl^ 44' ', >J1 Sjljj 

Seventh Report of the Royal Commission for 
Environmental Pollution, Agriculture, and the 
Environment, Cmd. No. 7644, 1980. 


(jLSj I j_i 3_tjLlII <LciL*JI cJj (^,111 dilj) < i iiTI ^ 

jjl , dUj CjJlxj jjVI j5L!j . ^ 4 jjI£Li 1 -»-l A" ... 

. L^j-lLo 750 (jj-JLo 300 (jjs 1981 j 1945 (^Ic. (jvj ^iujl jlSLu - 5J ^- 

Lc.LflJjl I ' A li ^i3jl Jl>.|j ^yajx^LM 4KL (j? jSL«-l (_£ jJI i—jl JuLo jl La£ 

J-J I^K LgjLSL^u (_s_jja>J! (jji u- <s5Lj La J-i^JLa , IjjJajs 

Cju&uH JJSo . elsLjLxiaLmJlj i_sLL>JI ^sLjV lIiLiIsLlo^I jj-iej jl Liiaj? j£La->J 

. l^_t olx. ^,111 A^.UJ.1 jjj L^jjLc.V <^1 JLujjl jJJ 

3jbjU (JjLa^a j^lL j^l J-la 4jV leii] j j^o i. .» is> I j5Uj 

<_ ij) i ->JI gjj lytVs^jg t _tjj 

■ilj-aVI 3-3 j-*J,I jV 11 £ > j . ii jclb Jj 3j_yi!l jCi^Lj Ijjli 
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VlSjSjji fcJLsaJ I JA 


. 4JUJI <j_a (j-sa^Lu ^jj-iLs ^JjJuLa ^JlajI 4JLalSjJ.l 4 jJulLILj 

^jV tillj S4 jJlaTJI 1 n* <j-u}La ^ Jl! £)! Ju>u IjLi 

jlitJ V! 4>jL$jJ V Ia-lL) jJLIllj . ^a-AjisaluJ ^jJI ^1 »Utl ljj~ mij (j-* 
4_jjvllul ^1 <L>.L>JI £-a (_pajljuj L_JLLaJll I Jufc £)l VI 4 LstJj ^t^l J-a^. 

LjJLLajI Jj 4 I_AJl>.j Jil^il (j-44-tJ 4 <L>.Ijj 4K Mia ^ait-tlal aJSbj . 4_i£.Ijj 
.( illicit ^a-IL*JI lO^I VjJj Luajl 
C^3 - jLiSLa * hts~i] ( yc. L$IcvL_u_a JJSj Ju^JI (jr ^ £jljJLl a^ 

(jrl_ti3J^JI JUaJI ISC. <J-* Jj)J.I (jr^l <S^ i->*Lul j!£l lg U> ! CjIj^J^ 

. 4_ojJ.1 ij^ 3<v *~! 1 ^JLLaL*JI 

<j-£- jl ♦ <<of l (jf^Cjlj-U 4_t^.Lul £_3 j JjLao 4£.lj>jJ1 Sjljj J-*l?cj La I J-Aj 
jjJlu ^lla {j\£> 4L4 K jM-JI J a m i J ^cjJlj jLifuj^U ^_aljj-J (jjjla 

Cjl_5eJlll jJuj-a _}j_ij-a CjI J c^llual jjJ l»j CjL_ uI ^j_a 4_jJU»- ( j_ulaLLaj 

4AC .Ijj 

iLJLa ^ ^LJI Jj-Jj-U dll j (-sLLlcsVI jLi «>»»' £_)juJ La LJLc.j 

i3jU>. Ojyu^i fl J c M ia 4jp (Jl ^LrLi LgjV 4 3_^al_LJ1 jl JlLU 4_l4.u-l 1 La ^_£jJj>JI 
lJs 1—Luo VI ^ U ♦ " t j_aVI ^lj * 4-il>JLl 4 ujj^U 4_uoj_*_a L^jj La£ 

(>a J-^l.jVJ JAslI j_uL jj)ljl,„tl Jl J&U JU1I Lull {y* a^L. 

.iLjVl ojj SjsjLSII 3_iL>iIII djVjL^JI jjj IjiiT^'n 4-JJ.I ilijjLI 
^hjl jjj £3jl CjJL>.j J-JI <J SjaUll ^jkLm (jl SJj3~ii.iU j£. liLoj 
J_A 4LaLc (^yjj-uj-C. Liialu ^jK < 0 ^IjilaV ^ La ^1 •Utl 

O-JJl_>JI ^_^£.I^JI tlojUV"ll (j_uJ_L^_a JlaJ S^Jjlj-LaJI 4 >JlA ^-JjaTu-ti 

VLscjlLojI CjI a^U j^l (jl» :Swaminathan ^jljllualj^o ‘^o- 0 
4 Ly ^.La T ( --v VI ^jjUlII ^a-La-AJ 4 C_xaAII L^la SjJu 3jjJ3 ^1 4_i£.!jjJ! j^ l 
jL^ia .((4 - l I^.U 4-u-u l J ( <1 1 1 S^ljVI (jrU j_a^>JI 4 _lIJ lal <>>a 

4 3j^A-a 4_ait-cl^ 4_la>. (^Lj Vl io-Ljl j£*j V 4j| jLllwIj^, jli 

j_aJJt 4 jI-4-i VLa ^1 ^jLjcj £)! V «Lj£.Ij^JI fiLt^LuVI ^Lajjl <j$^3 

. (8) (jl£LaoU (^Vl 


" 


foissJI 6J 9 jji 


I ^JLc. 4-Lt-uL-U I 1—Lt-U | ^y_£^_t_U l__Jj_JU_u p t^s ♦ A 

^Lc JJi . ^Lc 4 tj mi j-£-j-a (jJLufc 

(^jJ! o' ^JLc 4lbjL>. cjbtjl cJj Ju9j 11 g ^ 3juJlc. 

(jr 3 (j7h»~ <^11 ^jjIj^>J!j t—JUtiaJlj (j-toJj-ioJ! j_A dJL^jVI <j_a 4 j^jJI 

Lal^_c, jJLj^ 30 c_j^_3j La 5:1j^Jl Cu-u3 ^jlAj *jjV! 3^. 

^yi! I t j_c JJu Ljsl£ I jL^o L^LLiaj < 31V /4 * ju>J jJI jL£L$JI ^ cijjVI 
(jLLJl J-u^oLse-a 3JuJl>JI jjVl <-J&Lu-ol t-2<- « -3j Ju9j . jlltSL^JLj ^jJLa !jb 2 
(j! 1 ->» - jl ~<^U < 4 Tl<_u £jjQ c_j^_3j La I ISLj^-al^ LjJ l^Tu-u Ij 

Ij_aj .jLiSL^JL Ltlo 12 ^1 t<Gjl_^4j Ijj )$ mi a LuLL Lcjlj»a 

Jj L-xSbJ ^Jl!I CjjjV! (j-a L3 jLs IjljuLa IajIo ^Llscj j_u£U 1 

♦ (2 Mill) 4jjLa_jSJI 3j a < mVI q -a 4 -lLc 
oL*j I j«-1 "• ^ (jr jt cLLi_*JI 3 j-i£ijJI jjVI <—al-u-^l 4K miU c^jL^ 

CjLsc-jV Jl^jlII j^Id ^JuselLJ! 1 JlA <L^>.|jJ,j .^jlolj-aVlj CjI^ mi*>J1 

^palj-al 4 mi a ~**J 4_iLjLii 4jj mi-v 4jjjI 4_auj I ^jL3j L aJLua ^uJLilt j^vi 

ijl ‘l^t (_ t 3 ^LlssI £jj JL3 < 3 r .^<tl |jL& 0^_9 ' 'Ij J ^ a* 

. 1 1^1 ji 4_«-j}Lo j-j-C. 3j_p i^3 i3jJL*io c!jL>.LLo j-4-ij L^JiL j jln«3 

La_a ‘i' ■<•<-*4 ^Lj| I 10 

4_cj^j^a ^1 cJilt^aJI IjlA J5 ^>.J (jr ^ I .4j^J,I 4_uaJI 

^IjI La-a aLfcj! U- 4 t-a-II 70 4_*JLJI Jl^aJlI 

, 4 3h•>.J.I ^Lst^JI (j_a JuJulII 

4_u_u_b CjLujjLaltilj CjI j m» i miU JMv t>aLa]| ^_ ;r B L>«J,I Ojl3jjI Jl3J 

4_jL_L*JIj 3JljJ_>JI CjLcjjjJLl i_£LLt-^I J 3 < t4 (Mill 4iU 5 
t La i >n CxjI^ ^1 4 aV <^>ll CjLl4^ q -a Vju^ . 4 j^IlILij L^j 4j alt II 
^jljilj Q-3-3 j>. La_^ .4_u_u <—^-11 100 ^5^11 Q* • 1311 jJu-aj 

. d 1 /U> ,-^sl 4jjj_a I - U> 3a La_jl j 4JkjLa_a CjIjLjj Lu_uT 

^1 jLHSL^JLj (^tl_LLd (Jj ir\ -nJ.I ^ 1 n jLLa-aVL 4 jj)jJl 1 ^ J? _usljVI Lai 
ciLIjlJ «jLlSL^]| 1 jl>.1j Ltlo jlSLIL ^JL 4_*_3 jjJ,1 ^^^xIdIjVI 
ijr IL>. La-^fc-t-Io Vj) i^Tra ^U»" c^Lu-sd! jjjlaj ^l 4 _jJL>J 1 CjLstJ^fl 




pJLaJI \Ja> 






. <_3j^iaJI 4 >JlA 

JM_C CjI j 4-4jl_Lo 3 JlJ Jjv l^Lu-ssI ^yC. Oj^_lII £)| ^-Lc. 

CjI J) '< < ti (jr^J t j'^-x^T(_<_uLj g- T J-j 4_uljjJI CjIji 3 t’ltl (jV tL_3^j3j (jI £)5 L$j ^ 

L^JLuL>»j ^_j ^1 4_-3jl_3i,1 l_JLaTu I tv., ,.~ 3 Jlj Jl>- 4^bj I t 4 -Ll1l£ 

3jjU I,' £ru ^ n ^ i _pil 3£jjtXI 4 >JlA <■ Ji£>*j Juu 

. ^jkLoVI 3L^jlb 4 -oJl 3H« jjVI cjbtjl JIaj £)! L_<J?eJ 4 lib Jo* 

(jl^j i(j\ju^]\ 4x.L?e_c 4 jjI£ 1961 ^1 1959 (j-* 3 CjI j } 1 nil Cj mi Jl3J 
«bl V^J JjjJI jiLojJj ^-j joo L^j 1—Lt-uI ^j-A 3 jI til 1 oVI (2^-4-il && 
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pJLsJI 6 J 9 jji 


. i_*jjj3 Cjj3j .>»■ (a35j*J I l£>^ 

(jL*_ujl q^-iLo 16 (J-^-i VLa i~, 4^.L>JU *>jl*s (jl s jj-*X I 

Ijlnf.j LjJ I u->. (j-taLiL*a figln'-L. (jj jJ! (JLfllaVl La! . Uj^La 30 La-ij <Jj *43l_o. 
VI i_3L*L>J! cjIjjjjj j^c. ^>.l_Ltl SjjHII <_i jl>- 1 jSLj ^a-lj. jj>JI ^JjLuj jsJls 
<_jJl>. (^1 j_£Vl (_ *11 nil La! iic.L>J.I (j*a >. 1 1 h-*i 3 j_JLiaa aj*>J 1 t 1 * n 

4_aaL>J! (Jl_J-*-uVI 3 j_jj 5L!I aUjajLSHll jLa 3j_ii3 OjlII JL*il . «(_, * ii^jUll» ja-A j-i5L3j 
4_bjJtjj al jJ«JI ^Ijjl Ci i>ij-3j i( Cr £.Laa»JI) J^jlII Saal^al 

( _yl£. (jl5j *3jL>._jj3 4jj£j_a SJajJ LlSj 4J£ jj i u_t (jl 4fi jl i »lj 4 j 3ja>.bJLlj 

U,j .(j£La? La 4 j 3jl>.LlU J33 i-aljaiJLi Lg-*-o3j (Jr 3SI3 (jl Cabdaljm 
4jj5jJ,l lLai>JI (jjs 4" ia-i->. (jLi IjjjJij (jl (_, a i nj (Jj|j i u a J5 (jjs L)*| I Li a 
t •- I ,W\ jJa i_i^i*>J| ">■ a (j| jjjLSHll ^7~ I Jl3j 3 iCjjasol Jl9 

a^a^£L^I cjjj^ *(375 ^1 (jL (j^JLa 195 <>a) 1958 ^1 1957 (>a 1^33 
(_y5L! aliXI (_ t 3 3 * naL. 4 J, rii t 1959 j»Lc, <_s_jaa>JI ^LLI jj^ll (_j-l^ 

Caj-a3.La . 4j*~ I i.^*tl (_>3 ijlj ^Lul ^^3 (_jj3aljVI jys 1 «t-»a Jj" * *,~ 

(_£l *(jla (j^-JLa 375 *^2 <—!_ja*>>JI (Jj 1*^1-a- a (jl (_yi^. JbJL>. (j*a l^K jjjLSill 



Jl31 . 1984 . 1950 (>*» 


3^_l_* 5L!I 3" tl 


^j^J^UJLl 
I_«l * 196 ij 1957 


j-g-3 jl*»JI L^aLajjl 
u-^ L_4>*». (O-a^l-j 


SjjJlJI 


(^_I1 Sjj—*-JI 0-a 


Source: Vaclav Smil, “China‘s Food,” Scientific American 253 (December 1985): 104. 
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?iSjgjj 2 > pJLsJI Ja 


(jy-tjj Ll<-oJ 1 c_j£LU j 1958 ^ L^£" ■ t->. <>>U < 

L^_4 .j^n I (jl ^OaIsLS-o ^Jj 4l>-j_j 

cj! Ui < till fJL-uj . 1 L<u^a.l£^ t_al mm^VI I j_a *L>. 

«Glj (j^4° 170 jJL jus 1957 ^Lc w {Jj «>^^U ^jLj 

.jL« cjj_a juu V! (3 (JSLtToJl) I960 ^Lc ^jl 3 uj^ 0 143 

ol^ ^iJI J*i£JI f UUI oV cJ^I ^ ^LUI Li>ct ciu^l <>j 

jlj j~ < mL> jri <^> tl Cj I J_j I960 ^Lc Jljljj .(jJ-ll ^L*_UV ^_U Juxt ^JjJ 
lj^L>. ^_aLLlC 1 (^jJI j-«Vl 4 J-C^l LjL^jI (jrULjlj-^lI j_3Ju Cj JlxIj 4<_jj_jj>JI 
(jlSLiaJI ^J-^JSe-4 ^j-o Jl^»l jJI >^<lt C-JJ_JL>J| ^llijl ^4*4$ ~~ A 

col jLo cjj-c Jljuj . 1952 ^Lc <LlIc. L^_4 j^l (j-u_J 1978 ^Lc 

jj-oVI 4-Jj_<-u-J BjLcI ^1 ^y-<-ul j < >itl 4-iI^jlJI <ic.lj>^JI <j_a 4_d_Jj3 

. (53jJ,l oJJb ^Lat^) <llll 7 4 i mi n b^_L<_u (Jj) i/od jjajjLb i4x.j-<_uJ 



(jl . 1983j 1950 (jt -oLc. 4j^jj-oT <jl jJj 4j^Ij o!jj^>JLj IjJlLc j^iil ^mi *1 juLlI Jjm-a -4 

La?. f.\j <>> >»tl SjjiLl! tj-c. j- u L-i j^>. <_jJj ^>-Lj 1975 ^Lc. jju ^jh-csaJ! jUJI ^UjjVI 

(J5L*iaiI (jji.j.tiJI jJu^aJU) .4 MMt U ^LsjjI (j£. 4_>-jjJLi ^js-Lj J^^ ^jLjLjJI 4x.La3j! 
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pJLsJI 6 jg jjb 


(jV! 12 4 i < ii n <J-al-C. 4_o*LuVI CuJLfljjl La£ 

£_aj .(4 MI tl) J) i ill 1_4_4 4_*_oj2J ^IjlLdJ J Ju9 I JjL$j1 
j Mir, 4^U! CjIj_u_uJI ( jr 3 CjJui 3 £ru-aJI (jl 4 K mi a 4_a3 tiJJi 

4j^_lijj t ^~wjv 11 j 4 jj_juJIIj ^LuJI ^JLa-C. I L-<-L<-uJ 4 _a^Ij^JI L$_uJol^l 

*<#l ^ C> J£J ^Ijl^ ^LUt C ' i *\ 7n lLUjJ 

(j)l I ^L-V <^>U ( jr 3 ^jj) U U I (JljjVj * Luj-OJ L^jLLc. cJu-saj 

* ^ ^J .* < >l <v 11 4_L4 _aV! £j-A VLjJ- 3 (j jJ 


lilij *(I Jjju>J!) LuL^l Lu-oT 4 j»jj ^L>u j^lu ^ IjU 

I^i->it JlII S4_C.L>JJj 4j jiilll (j-sa^j (j-4 SjLSJI 0 JlA ^jK i (I ^j-c j-u5L!l ^Lju 
c-j! \ i nVI 0 Jl& SjLStHJLl ^-a^LJ 4 juLl!I (FAO jLb) 4_c.ljjJlj 4 j JulJI 4_^_ta_uj 

^_2jI til a 4 .4_cljjJJ 4 j_}L*_c ^Lc <L>.^j :CjLojSL>JI 4_«_u Lu_u . 
4_*_u ^£l <<\ I *4jjl Q^wLbtJ La Jljj-j «il JlC (jjIj-t 1 

4_j_jj_*JI Ljjjj I CjL^j-SL-v ^j| £tl». . 4_>.Ljjj 4 <?K~ jLx^jLj L$J 

4_j_j_jj_^VI CjLaj£L>Jt j-SfeTu iL^jljJ, CjI JlC.1 i ua ^Jloj 4_l! 1 a Mitt l£Ljj_alj 
q-A (Jr1_C.J IjJJ JUj->iJ (^jJI J-C Vl tc-xjl^ tj J tS\ a 4x. IjjJI (j -0 

♦ 4-C.j-t-uJ ^jlSLcuil Jul^J . 


, (4-a-l i^i"i ( m a) 3 JljJu>. 4^.ljjJI JloLu 

. d i>» ^To- j| 4_jjvlluVI i^£ Cu-uj ^ jJI ^ 11 cJiiitHll 

♦ I^i^vjJU JljIjjj 4_jjHJI (jJL^jjj j-a- <^<tl ^L^jl 


^j-4 (J-JL-5-O 4 _j_U_»JI 4 J si ,^,",^S\ 


. 1 < I^_u3 Qj 1^3 I 4_u2Jj_bV 1 Cj La^SL>J 1 

1 ^ >Lljl c h ts~\ \ (j_a j-l£I 4_c.ljjJI L^J SjljJlc 4_uaj^3l 4_aJ 

La^ i L^JL>. J jj_a IjjJI L^jLa^SL^ 4_a^_u La 1 L^ojLbjj 

IjLjfc 44 _lJ_LdjJI Jlj_<_uVl 4-srl<^>l, ^IjuLlI S^LjJ ^I ^ 7) l~n V 


22 





?lSj 9 jji (oJLaJI Ja> 


^ I i i ~ (jyj-ll t II U jl_5-I,l (j/i a-j 1 g < <1 3ljj (jLftjl (jl IjLC. 

0* U^.' 4_u_1j 1 3j_ZL_uII ^ 1 ***• BJuJulII ‘ *** U -w \ | 1 si ^ i~i , ,< 1 \ 

1 <1 ^ ^ t(jrtJ>.LLo UU Ul i A g < m!1j cflcSfcjJI Ul . 4 4_ul JlC j_c J^.1 

j-Lc. j^IjlII jjul L 4-4 4^_j ju-^ull Jj_t-saL>J, * 

1985 c. 4_l!J Ur. ^IjJLll tjj* Juj_c 

(jl cJLloj ^Ir. SJljJlC 4 j 41 LjIjlL 4_cj j * Luj_u! 4r.Ue_c-} ^JL*JI ^Ju-o 

4jU 1 ( _ r ^ 4 3 4-u.ujb L^jlSUo (jV i3j_Ua jUul 4r.L?t4 L$j J->o 

Cr^-'VI 6-a 

(jjs (jl jldl aSJt fj£ 4 j a <"H olli jJj i I g j» Ml! i_al£ a I jx. jIj-ujjiV u o5l~ V 

4jLal_jJI jjljiiiJI ( _ r 3 cLuolicJj ja3cj<J! jjIjeIl! jl “Aajslj^a (jjJ 

. <(_lj_L>.! jl 4j_)L>iJ Jj!4~h U»~ (jSL«j La ‘L$> alj-Jr i^itl <_J_ji.>. 
i20IO j»Lc. IgILs. jLujV! eJLLb <*j| FAO jLill 3ak<a jjlSjj 
tjl (jru>. c?-^ O^i- 3 U S J'.’ 2 ,2 j»L*JI cdJj Ldb^a! dilj|j_pjjil r.aKt 
ijVj.3 I > ^ ji^Vl (_5-l^. g* i~ i n 3jL2JI JLgl aLj£.lj^JI i~ilj n! .^tl 

LJU. LgljLaJ n_ SjS-a jjla LkJL>.j (_jjja»J! ^ ^j) i t utl 

.(5 JSLAJI) (jJa 12 ejSs* (jriLc. iJ^llm (jiajl3 

j j “i^v t 4 t III itLl Ij^>- 3-1JL5CJS >ri ar j //*»! 

^ VI j.U;, V alcjVI I juk (jf c^Luf jUJI 4^Ikla . J^»UJU (> 

(1984-1971) 3jbse a^tj OioL J j«ili oijjc - 1 JjjlM 



aLJi 

5,2 

Wj^! 

5,0 

ki/ 

4,3 


0,3- 

W-L& 

2,2- 

W*tj 

2,4- 

ULp 


African Agriculture: The Next Twenty - five Years (Rome: ja^ii 
Food and Agriculture Organization, 1986) 
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foissJI 6J9jji 


^tA«a ^3 La!. Vj Ijl>. ^l-»* 2 Lj^IkJ! eiao. i(jljli!l {_ya (_J_»JLa jjlc. 

1 a CjLj_LajJ! ^ ' I Jpl 5 Ar 1 i a ^£La _»3 i^jljJLiJI 

(_£jJj-laiJ I 1 - ITT jtl (J£ (JaS j^l_jjj i^aljJlj S-iljVI dsJL>.j 

^j-a 41 mi' i n JiJ^_La dll n i n**-"!! aJJb <Ja_a-i ^Lill (jl£Lal jLaJI C i*i i" I J_aJ o 
diljjji»~ (.IU~_i (_3 j <t—1~Tt £-u3jja 1 i>ij .4j^>.1_l 1I jj_jLiJ,l 
<Ljc».jL>. Bjuil i ii a (jjJ (j^ 0 la&jl->>-iJ O^ 4 - 1 ^ i3j \l i^>~aVI jjl jJLJl «LuiLjj_u 
d-Lta x—'jl ill a ' jaljall La-ilj J i idijLfc jajLiia-i jiLmil (j-u-cl 

d-a^ae-a d-jjalj^a djujVl djjaljJ,j ijaa- i^i~ 1I djjJillj jjjiaJI i u Vitj 

d-ub^a^fl jjl jJLlla. i^ji^a ^1 jua i±a*-i L^a^. I L^j j»jjb 

ii_3Laj>Jlj Sjlj^eJLI iajLjia ^aitll (j-a i_3l_uasl ^1 ^llLao 



.2010 ^La 1971 . 1969 La^l ja*a -5 

Source: African Agriculture: The Next Twenty-five Years (Rome: Food and Agriculture Organization, 
1986). 
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?iSjgjj2> pJLaJI \Ja> 


jjjl 4^j-XdOJ j>jVI £jjQ l-SLu-sd! ^^JIj 

£c_Ljj / d A '"i •> a j Ul ) a 3j_xiiIlLI 4 _LjjVI 4-ojlJLo c-jj-cv t^-ui.^U 

3jufcL*_a j-Jj-La 0-^- ^! ' 6 ' ^ ^ J-jL-uJlI <?Jufc £)? ^yic jLaJI 4 <v tVr a 

I Jljjv Lul_> 4_aj^.Jla C.<j^-lU 4_lL^3 

<>JlA <>L>o 4_jJL_4 V 4_l3jj_ 3VI JjjJI £)V tj-ilja JukUIl oJufc j»stI jIlU 

. (ll) c 1 U.Lp.V! 

(^Urff >wJf 

/. U> 4-^t.uJ Q^_iLq 9 ,5 JJ^_J Lujfcul ^j-o-UU U1_C (j*L<-u-4JV- Ju_«j 

^Jlc (jL£ Cj 1—l-LljU-UI jJLLa-c ^jy^J .CjLIJlUj a L^-uIsljl L-3 -uoj <jL£j 
(Cxllil < « L^jLjLc (j-o ^Luj t Lj^-iLa 42 ^J] l_$_i3 j_i3jl jJs ^jK < <« 11 
jljjlj tJ^tUlL 4 .cliJI CjJl>.Ij tjLse_<2uVI 3I 4_3 c_uj 4_5j3L1! Cjjjuj 

L^jJl>.| <>Jl& 3 Jl>. ^j_a cHolj 4JLjia t dl 3 Oj| t LcL-uj! 

ciLlj j —cj i Jl^_*J! 4AjJlj>JI d ^jU♦ 11 4_cL>J,1 c_jLu_u! ojI^ 6J-&j t^jL-ujVI 
4_jJj.i 4_L>J C^aUs oLi-LuUill 4 jI Jlj . L^j-l^o ^jISLaVL) 4_j| jJlu 
4_u^jjV! 4_a^*^JIj 3^a_a VI £jjQ ^J_l£ ^j_A ^^TuTu-a 3jj .^ i 4_3 JJ_a 

(_2_c.ljj.Jt J’LIjVI jLj 4_beJL!l oJJt dolisLb O^Lj-II 4^.ljjJ 41 <<o3 a 4_<_ulj Jlj 
jIj t 4JLj_laJI < al A ^.fl 3 j_ 3_3 J_j_a cP^* ^ * * ntl /5 4 i miIj t-u 

jLuaJLsVl 4-JLA-O (Jj-d-i (jl 3-%-! CjjL-o 4_uaj^JI ^ijI jJ,Ij 4_j^.LljVI 

3jLjJ Cj\±£- bj ^1 jLa-~t i dL 4-Oe-UI <"irr <,-"u4 .^L*Jlj ^^^clj^JI 

4_jJ_5e-« 4_jj)^_a diLcljj ^ I ^ jL^Tt£.Vlj L^jvLul SjLjjj 4 j^_>J,I tjr aJoljVI 
3 j_jJLus 4- lU c-^ CjIcLlus ^LAjLij t4_i£.!jjJ! cliljjVl & t n^jtj tdj^JLus 
LvIjILsI JuJlAJ O-flJ lS / d j*C\I , ,,1 ^Lulj 4_U1 ljj-ll CjLscIuJLI 4_>JL*_« 

tdJjjJJ ^I < ill (jl l^jlr, cjIju^>o ^Jl ^_jj 1 ,.UI <?ju^ p <>* m VL 

. L^JU-C. d ,^t L^jj JljLc. j. 43" < <n 4 _lL^_c CjLujIju ^ <3 ^jLj Jj 

: 4-oe-U' C-c-tT^ ^ 34 

(jrtj>.^_3JI 4_a-1 i^i a (jjLftHJI 4 _l>.^ 3J 4_t^l^ 4 jI_Lc. (jt <-_oeJ)) 

I c-.<-L > o 4 jk^j c_xj?cj t4jjLU 

V 2*21! oV t oLujLull 3 ^JI ^1 ^^Jil ^JUL 4 it: U4]jt 


as 





pJLsJI 6jg jjh 


.Jl&LlIj £-$JSeIl]| JjJlJ (jJj <^j«jLaXI (j^J VI (^J)Jj 
CjLujLjljJI 1 3 3-v. ^1 _}jl j_U lt 1c. 4 JjjJI j)"i, ul Vl : U^_ul3j 

«QjIj jl ♦ i mI (JjL3_a LxaljJI L 4 JI c_j j_u>JI tu) jl 4_Jl_c ojjjus 

JLse-a ( jr 3 jlj. < <iLj 4-ub-j.ie-LQ 3jHiJ Cxjl^ Luj_jjI Cj'jL^Tlu-u' (jl 

*^j '< 1 11 CjLulLc^ ^jjjjstjJI^ (_£jJlj 4^LLaJlj . 4_uajjJI 4-LbtTJI 4-u-JI 

L-cJfc-J I jJ . L_3_JjJI (jl *S Ml L-a-JjJlJJ ^- l Ia T lIIj 4_UjUJIj 4-ST t/Ml (JL?e_4 (_^3j - 
"aJLfllaVLi 

C(Jt.xi L^jI tCjLu^jUJI 0 JlA 4_uj_uVI 4_aj£L>JI C< Ju9j 

j-jj-Sj j-tHij (j_a 4 ^|^Vl SjLStHJLl ^-sVI CjVI£j £_Lc 

^-J^_3_j_!I (j_C V I a j-tHiJ (jjJ (jO-u-u JlJU (J^i -1 ^-1 L^J I t to ">»i I (j-n-oJ 

4-a^SL>JI ^jla ^1 <_jL_<_uVIj . 4jj«JL>ol ^ 

(jl» (JjJLj (_^_lJI 4_j_t^£jLI,l 1 (pI v 3~ * a ^yx&3 CjLu-o^HJI tiJJj <^1 

(j_a Ju>Jl c-.<-ge-j 4_j|j t(^jl ts>~t <^V1 j_$_Lll j^cj (^jVI 4 JL>.jJ,I j_A £_j_u^aUJI 
(j_«j . «£jLuaJll ■ L> ^ jlju CjLujLju 4£.ljjJI p j T, \ 4-JLo.mIjJI 
4 _ajSL>JI jJuJ-o ^IjLo l_3jjJI J_Al i^j-u J_u ^U T laVI t * 1 * <<oj t<Lu-ul j 1 nil 4_p*l_<JI 
L_kaljJ,l 0 J-A Jlua (jl .(j_4ltll ^LjlU (jyic. (jrlxblj (jjJLI (_^ 

(_^n!I cjLp-^Lt^VI 1 «>ijT (jlajLiu t(j^_4jilj jLauJI cjLjjjLi^j La jjtlij (_^lil 

.' 4_u2J^I (jljiL ( jr ^ jLiJI 

4-LvjJ.I jjfc (^^cljjJI j’LuVI jul^j (jl (_^JjjJI lH-LJI jjjLuall^l c« mI jlSJj 
( jj-V^ ini 1 mJJ «(j-u^jLa ^-lIIjuJ L^^L>^ t^jLualt^Vl j-^Jilj ^'1 t^ll j^cj^jVI 
jjiaUIJ (^ 1 <>1— uj\ (^_c.l^jJI jLaJjVI (jl dt-uJ 3 JlC. CjIj-ujj 3j_u^j cJJj Lc. 

Lr* Ji5-^ • x - a ^ 3-c.ljjJI (jlc. L-uljjiill (ji=>a (jtj lCr iL^)l 

t^<-uljJI (^^cljjJI jjlallll dsl j jl <W1 3 . L*-o (jn *"Vt < j j «>>tl (Jj^Jb i^u. A^eallil 

(j-olj 4_jV 't is>~ II (J^s (^^cl^jJI jjWifl (jyj I t(jL»Li]lj Ij T l L> ijI (j,-^ 

.^M^uVI jJL oil JLl c-Jlall (> B^Ljj r j>UI jut 

li^liVlJSLuill ^Ic^ jLoJI CjIjj) mi *f a (j I (^1 J-uI/l 31 ( 3 t mT (_^jl 
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?lSjgjj2> pJLaJI \J*> 


K Ml II JJlC 4 3r.l i >»*,\ JJl^j ^ jJl ^yjK < till jLse-jjVI ciJJj JllLa i3jjlal«. 

18 Ll-Ll^ L«Lc {jJJ-lIlC. ^ylc. Jujl V _}l^J 3jL« J}U* jLLa^l 3 JlC. 

jLUlVl J^a 0-° *Ln?-i Jit 2-^t <^f L^ , (I3) (L.U 

^j_4 p <T VI p , ,, 3 tl t i 1 \ J L-CJ ' jl -*■ A iVl IjlA L_3j3jJ 1 ^ < «<3 < d j <W1 
lj_A j-ulj {jlSLmJI _j, utC, 3l) ^J^-t-uJI ^t^jVl ^L-JJ jLji-oL> IfliuJ 1 

. 3^CjuC Cj Lc. ^]| ^ I . rt 11 ^_LfiOI I JlA J ' (p "JJ 1 ^ ^ 

.3j_jL*JI 4_LcjVI tjr 3 cjLcL?c_c LjjjjI (^2 cjJl>*j oll^ Lc 

. ^JLjlII qA \a 4_*_3j {^£> 4^.L?E_A ^yC. L_Uj_3j Lj_U_u ( j\jU jLu* J^aJI 

^j->iJl ^yA ^Lt-u-ij ^ '*» ^ ^j-o ^JL^I CjLo JlI^JI 

1ft <«Q tl *,1 ^■‘-ullJI (JJ-3JI Cj Lilli*j J utC. ^j_«l!Lll (jj-3] I Cj L l Ll<-LLU 
1)Jla ^JL*JI Cj Jl>. Ju3j . ( _ r x^UI (jj-3J! CjI j n«i 1,1 ^ JjLs-4 JJlC Cj\a 

Ijl iiilil Jjal l)b 1 g a 4 4-c.Lsc.a 3 y Mir. <_^lljl c_5 j-3j Lo 1940 ^Lc 

c « i < n i 1 ^ ^ JljJulII CjJu>. Jj0j t 4_3jL_uJI {jr £i d<JJ l>> ^IlII ciJJj 

4_Jjl_Ls 3jJ_J-i2_J L-JJ_1_>J I Jjj) " «. n J (jl jJu d c 1 U." < n\ \ jL U3 . C_J I 

J_jL_jj L^jjJ (jl jJLII 4 4_j_U_*J! 3jL>o jj-L^j J_Ja.3j 3JL>.Lc 

3JlcL_u_JJ 4_3jL_o] 1 4-LajVt Lot (4 juL>J 1 ^LallU ^1 1 ^13 #t J «>*^l 

llLlJI jJl^_j i-iUi .^JL>JI i^j)"< miIIj L_4jLx^ J^il 

»1 m < (iI Jlju Lj^-JLa 730j 340 4 j juuJI ijr Lu_u JJlc 

j-tc ^Lc. 4 j>-4jJulIII (jl 4ijl_3JI j h r tl ^jjJI tlLuJI 

I jJ! 9- J-<-u Lh* 1-A jJl3j £ I Jl»J I t^A ^jLj 

. 2j si 4-L4-Ltil J-A J «>>Alj 

:^Mlt fcjf>ll§ OftJV 

O^-C.jlj-4 (^JljI ^JL*JI 4x.ljj (JJO 4 jUsI ^ ♦ < <n ^ (jl 

JLo»^J| f ^ 11 3j)j!Lll qA IjJl_j^Iu_uJ LjJLc jliu-a 

j_A t^yjK < <itl £A c-.<-L>. ^yjj Lu->. J.J < <n Cj belli I 

4 i j ( mjJI oJLjfc (j I Cr^ 1 CxJ^ Jl^j . jLi_uaJI (jr^CjljJ,! 

Cj^l5LtTu.4J ^Uaj jlSJul ^JjjJ! * ^ ^ t i Jjb. i_dJ jJ .j^lil 4_3jjJa J .>.3? 

(jT^jlj-U ^3lull JlJJU 4C^3t_>JI J^t -Q ^1 l)p\Jjij-3JI jl ♦ t^ll IrLCjljJLl 
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foissJI 6jgjji 


‘ k~* * Cr^ ‘M^l (j^. jallilll IjLA I_JuJ JiSj ■ . ■■ A‘> I 

Jd.1 i n i joJ 51 i4_j_*al_J1 jl jUI ^£1 4-C.Lul ^5LaJ V i ti ^ ill |j_& (jl di i" (j£Llj 
. 4_bjJll (_y3 l. ITT Jtl J-&L*J3J (_3 jjJI Cr* <jd 4^ Llj I«11 J_lLj jj JL. 

gjljil Lai jufcUil ^ VI J^uj ^ (<J diLajULa 

I_3_jj_la 4_JLLa J;iiaL>ill JjaaLi dLl£ ^Jill JL&LkII ^Jl .lL*3 (j£L jola 

(j-LCjljJJ (jl (_J3 i i 11 iiII . 51 m"i^| si 1 1c. (_J3>. ^1 mit" i Vj i L$j 4_uaL>- d tr 1 iL ..-^1 

. JL&mi eJJti ^lao Sl^Lejs (_y3 Ijl 1 V 4 jl i /.—ITI 
.cjljLjJlj L_ijjjilil cjLc.jj_JuiO ^JjjJI tillill Jl^. 1 1977 j»Lc. 
diLaJalJLa 3ji£. (^Jl (Ji-.il LfcJjtjj iL^Jj (^yS 3j^a JjV IjLA <_sji>. 

•LjJI j£t 

Jl_4^.j <Lc.lj_)JI (_y3 4 JL 0 UJI J-<J|VI (jd (Jjjj (jjLiU (jJL 

4a-Lil (jJI I juk i_3J^jj ,(jdjl.lVlj siLaLlJIj (_y£.ljjJI 

4-1 dLJlij 1J L“ II dLLsj 4ar ‘1 j di Jl mi" i nl _J.il J - 1 ^11 'j-mJ1J 4U 
IjLifc (_ t 3 (>JLoIjl1I 14JL11 Jjuil (_y3 (_JiLij . 4 j 4 LII 4^j-*-Uj 4j. t J3"tl 4^j_*J,| 
JLajl 3jLj 4 Jr (_£jJI S \4jjJiJI 1 ajj J-olc.) f j_s miU 

dll ■>■ jj £_ijl jl CiV-J-i i(jj-g.j ) j 1 n l J£ JilVI (_JL. 3 jji (jrl 3~ i a 

j-Jj-Lc. Jl i^>~VI (_j4Ljljja (_J^.J . (jdHjll (ji£-j J 1 nVI JVLi. fi gI at*. <_ i i iiLli 

1 g I a -a-i (_yj.ll dll g j -vjlll Jj^a3 taJdtJ i(JJ^i-VI ^Jl dilgj->-jlll ujUk Jjj 

(_^3 4JLaLc. 3j_u! 1200 j 500 (jdJ ^jljjLi La (^yJI Jia-ljJI m_^lJI J^lc. 

,4^ljjJI 

JLa ^Idl 1 ii^jlI JxLc. ( _ r ija3j ny^c. j) j 1 nl J 1 L 4 J 3jj5 J^ (_y^J 

I(j4 ‘■ , a~i 'Ll I da-l i-alj-iiiLi 4 j 4 J I a~ (jyS Ija-lj Lsjjj idlljLjJI ajjt 
(^Jill J_jlaJI Ja jjuj (j_j£.jljJ.I l^a-ljj (^Jlll di^lSLUl J^i-VI Ijili (juj-X^ 
J>Li. I a a j a «~ j ;T L JJ i^jll JU^. (jk. (jdajj (jJillj idi^KAll UJuj_i 
• (Jj^ljljj .1 (^yL. (Jdjllll (JrtC^JJJiVl 

fj J I»" 11 dilj^J (jd 43^ ^ ' '<3 * ^4^ i(_g jl 1 n"lL ^Jj-a ^aLj-i (__jaj3t^ilj 
3^1 j 3 llj 4_La.jjJI (_y4tla LjLuli (j^i~i->J.I (j-aj . JjaJI (_y3 J^jlIIj di-a- jllj 
■ i. i-a-jll JL&Lujij (jdjLVI ^jJI 

4j_jjjjjs L^j| JJijJ il^~alj^a (_y3 4 jj*s 1 nf. 4_u3ljJ,l njufc Jdji 41^ 
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?lSj 9 jji (oJLaJI Ja> 


Ijla diljl mi" i mVI jjl .(JLsJLl Ijufc ( _ T a (JIjls (jjL*3 ^Ld! 

i_gjJ! u ■> I«I I i-1 -a- < I I (_yJd- 3 Jjjla (JLa-.il <-3-^3 jl o i>iU 

dil.ilJjl . <t_La JjjJj L»£- J-3jJJ i(jl£ (0^>" i_gl ij-a Cr^ 1 l 3 J. | Li"I I (JdL 

(jjs (jIsjJlII jjl 31 iLfcJLa-j 3j. 'J3"tl JjjJaJLi 4 «I j" L«j 5 jii^l ^1 0JL& 

lajLidl (_jLSi£.V|j SjjjVI Jj3i 3| joSLaoj i 3 i t M-^a jjJlJ .lLatjl 4K I jut 

(_y£.lj_)JI j»Ui-Lll I lijC'i a «- l _ r ui (j^£L U' Cr^ ‘^Ld,I (jjJji 3jl.ll j i na -j 

( _ T lc. j_ 4_2JI (J^u^sLajs Cxijj i jllLo 4 JJLI 4 II diLnIaLflll ^Jl^-I .(_yl>ill 

jjfc >. 1 j 1 » (jl JL>.j -Laj i(jd!loVl 4 jI n 1 iitlj Jjam~tl j-o ^£.jJI 

tfJLik O-iLSj .} 1 mji <Gj>JL*js (j£Lal (_^jJI j^a^M i4-jJlll (liljjJI) aLujjJI 

^Lbel^ j_u£Li }La- <- '» I (jj£i (j I l 5>^" I (j£L«j (jSLlj 1 4lg 1 .i 4 K mi a 

•iPjVI <j_a a cLtstjj j-u-o 

p-jJa-LLJI 4 _jJL*JI 4U->J1 ojla t <.M1 j)l jJujj 

cjLstjVI jl&L*_a »1 gUtt3 aUll c^l La_a^i£| ^jLtujVI 

4-lIc JlaToj jJI j-cV I t j -tluj (j^La-J 4 —l<-d 1—<-d I CjLscjLj p 1 j ^ 11 

4_jJLa_c (—^ 1J—AI Laj) a f, CjL^_jVI 0 Jl_& JM ^j-u-jJ (j_£Jj t 4 -l^-UJ I 
4-lc. L^TcvI 4JLlL> ^1 t^JLc. I CjLuj_4 (j J^i"ij ^UJLjlII ,jl fu . 

(jricjIj-U (jjJLauj ^jmj3 4 

4-lSLtTu.^j *^^.Lu.fl ^Jl 1 (j-A Vju p cj 1 j,uaL>J.! ^U]Lj jjj 

^^jljJll c-d^ T uj (jl_j 1^>JU^ ^jLp^VI ^ ^LauJI 

JuJujjj LtiajI Ij *4 i tij (jL>j i^Luj ^j J^Lc p-^-La I Jl>-Ij 

t4 _jJLjl^ ji^Vl ^ c-xJjjLtU 11 1 Jufc ^Jluj 

jJ-u-^Ljc-c 4jI ^1 4^LusI c 4-j.a-tJo JJ p^.jJl 

ttiili ciJIjjl 4_*jj_<_u 4_u_u_ujJ ljVI 4-cjSL>JI CxjI£j 

(j-A 1 4_u^lie_jj i I 983 pLc 4 jjJs < »jj cJjJI I 5 CL<_cJiitIu_uL^ 

4^LloI ^Cj^_^_j_L1I 4_cIj^_j 03^j!3J*l ^ 1 ^ * JllIjIj .jjjVI 

4-a^^JI (jl 1 4j< «V ^ 1 1 *-*-<& p6^*.^ Ij-L<-^ p^->l I (^\ 

j_fi (^j-u-uJI Cj^-lUI ^LUjI . jL^oj 4_uL?e_4 jjJl-u 

c-jjJL Lq pll^lll ljub JlcL_u La^ *pl^cl 4-t-u-u J>U. (j-Ls j^jJLa 12 (jia 

(j\ 1 M *>T) \ c. t(LjJL>. Ll^jjj) LlUJI Lli^ (_y^ <—iil 100 ^j-a 
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piall 6jgjji 


t^ya «>» al v i''ii I ^ 3^ i La-a aljliJIj L 3tl ya ^a^L-assLtja 

^J1 i j tj £jl" . ..Cl Jl»l^J! t _ r 3 ^Lt_(J Liajl Jj j L ^ i jl 4 Mill 

<zjLoj£L>JI ^jl (ji-p (jSLlj i4_L2jji! (_5_5 -s 3jlc. y&j (> ilntl 

. ^ ^1 jllII jl*_i VI j^jllJI ^JL_uj 4_l3jj-sVI 

:&d*«itt 

yi\ Cl I II^All _sl 4 M i l l ^J1 <1 ♦" ( nl 4jl^U.I I H <1 LJl djl^ g 'll ni l yS I I JLflJ 

ii_al « />-> 1 Oj Ml c. y3\ j»_j-Laul3jaJlj ti_al < i3-»I 4 j}Lj y3\ LjjLLajjj y^ 
4^X1 yS 6 *"»1 3 . ,.j 3tl ya ^a-ILJI *jJV-^3_(-ul l 1 3* .3i y3\ 

CjLlLLlo.1 1*11" a ' 3jl£. jLla3 I IjJoj (jjl yfuscJ V • V-J^-i-<-u 

. ^ I i_jjJLU yZ 3jja*._jJJ lLLIj Lfcl_i£,lj . 4j"l 3 . ,,j 311 y -*■ »-<ll ya 4_1jL& 

yu>.jjA j 4 II j_3^j i^j-ll (jLjjLI jLc.j al^JI Cy> 4_pjjVl 3 j a i „Vl £_u^a3j 
i mLj-i-11 lIjL jlaL uj^ 1 jjl La£ . Lijjjsl yl\ tlijjVl aLajVLJI 4^UaJlj 

4^1L LbjJ CjjsIjLo 3jjU 3 J a I n Vl J is\~ (jl ya yhixj V (jjl . Liajl 3j^lj 
(j-a ilU yS 3 ya <_Jj_2J La 3jj )LwM JjjJI C.l a «"'» l ol ntju i t l y3j .4-^l£ 
yS 0,7 ya <_!jJb Laj JUt* ^ 4 j;j^ 3.V| 4jallaJI ya L$£}L^L-u! 

.jVjJ diljLLa 10 1 g"it*.l i i 3K" (_j3ll 4_iJjjVI 3 J a i mVJ «lHI 
4 « , r dljJiJI (J-3_i 4<l^", ..I I <aLLJI i.~.-> i 

^1 " -a-" 4 4_ysl_Lll (jIjlLJI ^ Lai . (4^1,1 yS 12) tlilj-a jjjLj yj£l laJtJynj 
i Li JulC. 4*\ Ig" t n U 4JSL1I 4^LlaJI ya yjL&i yj£\ zy>. yl\ 4^ujjVl 3 J a 1 nVI 
4jsjVLII 4^LLaJI y£ L*llji^ y* 2 j Lc^ 

Lajj^, A 3"f. I CiKSSJ ljIjJILI 4j£.Ij^JI 4j^.13jVI {y. 4^>.l_Lll jLLaa-VI La 
j^l 3UJJ v Lc^ ^ JULI Ijuki.LSL^j^ 

La^Vj ler ai*JI JJjJI liUjJ .4^1j)JI ^LjUa&L JlaJL 

ioaLI tfjufc cLl£j .a^LLj^l aLjSLLU ,^11 4i^J 4i^ ^jdl t*Li 

CjL- al a" 4>l p ^ i a ^1 (_JjJ jjSL ^aJj .4 j_jL*IlII 4jLaiII y£ j isic pg ij \ yaj 
LkjjjLaj yo 4~al»" La ^a^LJIj .^^4j£,ljjjJI CljL j oLa-LL!L jl ic.ljjJL 4 jjL 

jjL^a yAJ 
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TlSjgjj* pJLaJI J st 


LjLioI t jLuMJ j-tc CjIAj-u^JI^ ^^-Lt-u IjjjJ I ^j! 

SLpJl i _ r ic Jc9 Cul£ 4 _uLL_uj^1II 4_uU! Jjl JoJI ij I J <T<»j jl . 4 -u-lU 

Cm «I mJ *J) <>>tl C*.tJ?eo. c-JUtU j-4J JlcLjjJ L$jV CiIj-l^jJI 

d r 1 U" , ,,1 ^ Jlju I JiSLaj .oLJt! JstlU (jio- <<i^Vl 4_u_uJ 4* < Jj Cj lj-i.au 

^jJI j_cVI . L$_C ^a-LO j! . 4_ut JulII 4JLoLjJI 4jI Ju ^ LJ-&J - CjbjLa^UI 
BLoJI JISLct 

CjljjjJI jj5jJ (j I 4^1 j5u ((Jr^JjIuJI) CiJjVI (J1 4 »**f M(V 
ju>J! j-Aj 4 ^_nJLJt (jyJa LaIjJLiLo 50 jJLJI jL«Vl jo. c-ij-uJI <?Ll« 

4_J J_*_a ^Lj-Jjl j I Cjj Jo. 4_J,L*J! S ~»- ,^>ll 2 ^ fc> / a 4_j C<-uaj I ^jJI 
^_^Lj c-3jj —*- t' ^ J-JI J_ol j j) ^ lo J-jlj_j ^j-ll (^Jj-J (j* 

LaL^ SjljJlc cj! j_L_uJj LtilLi La I 4 <?j <? *>J Ij . j-tiiLJI JlIc ^ ^ t^gll 

CaLfljjl Cj!J^ lil 4-Lt.aJ jl U£. jjIJI ^J3 CjIjjj ^IjJuJLq 100 ^J] 50 jou 

. Luliaj^j jLLUl ^pJLIl ^IjJlLo 100 j-o c-IjJjj L« ^yil 

<>JlA jLLj-Mj 4 jLoVI Cj jl jo. J-Lujl JjJj (j^?l (J^>- J^JJ ^ 

•jpami 

j g k j (j! J_j_3 4 ? mi »1 i^<nl JlS 4jLj p £ <>>♦; (JjLseJ Ju9j 

1 CjIj-jJJI C-.i-m.lJ CJ^ Jo. 4-LHij 

^jLLdj-mj Cjjjo. (j 1 (j^o. !^£> tSjujLC CjIJ) r mi! ^jIsLlI.1 jJu^ ^£1 4_aj_JoJ I 

CjIjJJJI 4 1 1 in C-l*_ojjI IjL^ i4_L3l^xJJ j ^LudjVI t^j-sa^l-u JlS 3Jl*J,1 

Vjlj i ij-jJI Jjl jJJJI 2lJIjIj 4_j 5H1 4-LfciJI ^ljjj jgj <r. ;^LL)jI ^1 

. B JLq-uj VI JU.CluiI 

<>>»!! ^LjlLjJI Ijla ^jjjlSIju 51) 1 ^ 5111 jl 4 <nil ^l^joJl 

/>>♦ 11 jL^-luJI ^y.lc. ^y-4-i^. jJjJj jj.jj V . (Lt^-co ^Lul (j^5LcMj 

^V! 4jj_lo_*JI CjLjLaJJI^ (^j_lojlII jL^lJI 4_uj^ ^jl . Lu^aVI ( j^c> ^JL_ul 
I jJ . (jy-C .IjjJI ^LljVl (J’jJLmla uLbLi^eJJ u 2^") V LuLUj^-} ^ 4oLlil 

C-t-uTa ^ylc. SjjLUl Cj Ij LuJ 1 t 2 '< ,^> lj) ♦ mijj ^jl dlj Vju ^L^JjlII JjLs&j 


” 


pJLsJI 6jg jjh 


jJlc <jV 3 Juqjui) ‘ ^ V t c_j ij-o- jJlLo iI .j >»*/a 

(j-saju ^y-Ll L-iaj I cdJj ^4^.1 <j_4 dijjVI C.«-uj (^j^o L&jjJu 

^ Jusr~ < tij j^jJI J^ssSLIt 4 Jj1_A 3j5£j < till ^ Lr^ 

ijjj (jj) j I <a 200 1985 ^Lc . <jJI_La Ijjjaj 

Vju J^L^ij ijr 5Ll Luj_3j 3jujl>JI cjIjLu-uJI c.<-^-t^ jljJlI^ 

Ljj-u5Lu ^_l31h]|j (»13U^.LZIj^! Jl3Jj .«l1Uj 95 4im (jjJ-u-It 
4_IL>.L>. t <? j_^JI Lj j^juj i" i ^LjjI Cjjj^U 4lLu_c 

2 >jLj_jlj jl) 4 J 3 LL 2 JI (j1j_u3 Jji£. ^JlII 4 CjjjVI 

t lA^ Lc_a 1 ^5L<-u jSLtTu dsi_f-4.u^ 4^^^. I 

♦ ^ \3jL^4-ul^ 

.c^VI Sja>. (j-^ 0 I LaJJ J-J ‘ -Aj) ^M' a ^LjO I j-*J 

JLiol si s I » tl JjLaej ^ i-^aVl Jjj_JJ| . 1 i>«jt tilli ^jjs jii^l 1 ** J * J.' L 
Vjj? (ja-Lj-suJIj jjVl (jrt-J 3 JljJsC. cAi J^LL cA^- ^il m < . i -m j 
<L1 jlulj jjVl J^ia. U i ■' ( _ r L. j) a ‘~ ‘Anabaena l_oL>Ul Lj_pSLllj Azolla 
3jd jjl jJLl ( _ r 3 dLc.JJ|jJ,l jla^l <"'l t-s-s a Oili JLSj isl^-ll djjVI CjjjjJ 
(j£L«j ^ jl si i>m 3ji jl dll j i~ i »l idljasa ^JLs (_yl £ ’_9 

dVjL>J>l i>J_& djl^ JlIIj .djj^U <Oj1o Lj_ijSLi (J^l£l3j jj! 

.S.Ac.lj (j 5 ^' ir^ 

:wl^l 

.jjlJ liJlIIJ jj)t-i3lLij idlj_<iir»JI lgls->J dLsu_jj_uij J^LiJI t_jL^aj 

oh SjUaJI c-jLdcVl 0? J}U]| dl j dbldJl 

3 s -»■ 1 a 4aJjVI eJJb Q 3 i~ i4ibJa*JI ic.ljjJI (_y3j .dlalll d5^Ij dl^ mi->J1 
jj-Lc. I b>l 3 ->■ I l a 1 (nil Ll 4_1 ,3-1 s ( 11VI (Jila 1 ^ ft a ifjJt ( _y3jl dL oLadLlL 

• 3jL>.1j Saj-jJiJ (jj£.jljj,l JL (j^LLliJ Lata jrj-i3^l • 3j-Slj J^Lc. 

DDT J m i •> iJI JjjM V <1 nn i 3 t a mi d J m i *> iJI dl-Lua C 1 j 1 n"^ l 

(j-a 3 j_Ll^ dLc.L«^>. (j^a-aL-Lj (^Jl ^jl isljLLll J-ta^Lta (jA> 1 ^-sjs T lU 
LjLa DDT Jj j M jLas Ls^ dLcjlSLI ^at l JHa (jJIj JJjLll 
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TlSjgjj* pJLaJI J st 


(j-c <jL_uj}U 4-L^-t-u (j-uji DDT jll.J. 1 (jL^ it-dJ j . Llu-uJ UjjIlu^ 
jj-o Vju l_La^ 4_Lo LoJu£. VI (Jj/LlII JluL pJ 4£)£^-<-oVI 
(jj-cLLaJI L^_a J_5 a- < < CjLL-sdVI ( j- a p^tJ p] j-Aj 

I ^ ' A L-L^ clH 3 LjJ^U, ^ 3JJ-4-*i I £ L»-J I p ^ £jj& QJJ J-42_lL1 IJ 

*(6 JSL^I) 

c_jj_>JI 4 LJLLajJ (j-o SJljJlC ^lj^>-l Illsj)~ < 11 a L>}U! C-tjl£j 

4_jLusJ lJjJI 400 cAy (11 CLuj^_j lj_cJuc l^ij^jl L$jjJl». jljjt 4_ulfJI 4 _lU_*JI 



. 1976 . 1937 cr Ji*JI L^LLaj^j ^ 5jL^l! c_jLi^Vl oIjl^j cZjIjl^J.1 ^M^LuiI -6 
Source: Seventh, Report of the Royal Commission for Environmental Pollution, Agriculture, and the 
Environment (Her Majesty‘s Stationery Office, Cmd. No. 7644, 1980). 
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piall 6jgjji 


(j^ 0 40 Jl tiijjLso 4 j <n*i ^js 11947 . 1946 SjJlill J^Li- 4 imil 
Lj>UI 4 jLi^jI (_£l (0-1 .jiaitll u 1000 

1946 j»Lc. (j-3j . 1952 j»Lc. j-Lo DDT j j i U 3 1 a ■>■ jl*j LJUajJ I iyu 
4 1 3->- jjlj jJlu ^^SLIj . 4_iLuaI 2,8 l£Li jl>.^ 3 Cu_il^ 

(>j . 1964 Js, 3JU. I50j , 1961 ^ ^ 3JU. 100 ^ VI DDTj^I 
j<u 3 i3JL>. 440644 olj i * a ^jjl Jljlj <-iii(ji^JI i—ijajj 3j_ji.Vl 4 i mil 
4 Hiil'i f- u m II IjUkj . 1970 j»lc. ^ 3JU. I >5 (jrlJ JJulII lj-4> £jjjjl 

(jijJI CjjIsIj (jljJLII tfjut Dl • 4L14II j-^l 4 j>.jJij Ljjj-23 

1 e\K 1 j'li.^ ^‘*3 1*1,1^ 1 ^t * .Lj^U! 1 ^»«i^ LjUajj < ** < I • ^ 1 

DDT Jlj-ujU LajlJLc tiJJi Juu LjMJ] J-oL>JI jjj-sdI Jui^ 

4j^ mi^11 CjIjluII ^ ♦ t j 

(j\ <t!L)jVI CjIjlu-o QJ)^ m«J (jJ 4 -u- l! I jl <^nl 
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?iSjgjj2> pJLaJI \Ja> 


£)! <J_j .4 jj_J! JJ jL tl 2>J mi^ 4^U.U ^^sLxjj 0j_A JjtJ 

4j^-l>J1 *~<! n! />> 11 c.<Jjl^ La-a ^I (_j_oLjI 3Lp- o2j! d DDT o.ui.1 
cj! Lh^JLI DDT j j j 11 j_u-iaj (jl (j- 4 djp. c]LLa ^jl£j *^^(8 JSLcJ!) 

4!ml in 1 <LuLiII (JJIjjlII 1^£jCa 

4j! tj U-LJI ^jfi , (i a £j_a <Jd! (j-« OjvIj ^1 I Ju! J_tpj ^-1 j~aVI jJslj 
^OitlCuJ 4jjj! O-lla DDT O.ui.1 Jlajj • Cj!j_u_oJ! «L ■ 

dlo£j Jl u -4^ La mij ^_J1 4j ^j-saJj V * LjN-i! 4 -ajLlI, 

£_Llaj J_*_j ^aJj 4-jj) <>>♦!! jjJSJl CjL£^ ^1 4 i mi rtlj j-aV1 

j^djl _5 Jl£ ^saJLaj ^yJ! ^£.1 jj i^j-lLs>- Q.u.d 4 JLa-*Tu.uI t LaLLajju 

ijl^>J1 jLilj 4 jjjjJI j-tal <^ttl "<?!.! jj-JaJ! 4_uslitjj i4jjuil 

J_l2 4 j ! C. C«uL£ (^jJ! La!j ~ Ml a ^V! jjdaJI 0 Jufc _>!o£ I CjJ>jTu.tjl jLfl]J 

cjLl£j__o ^1 j V) r„L !j) '*• ts>) (j^cjljJLt La! *DDT jl_j_jJL! ^lodld 
Vj ^IjJlJ! l_LoLIa_j a JdjLj V cjLoLjISLUj cjLdujdl 

j!jJ»1 olxJt, ^^Aaj * * * 4_£j_<_uj t *K ati L^j V i4_u! jJlH 4! mi! mi !! 

cjL-us jlJ! (jl er^c * jdtj L^jla J^Lci! ^c.o~ mm La-a 4 j a<«!! jjjd 
^J!j-jV cUjJ ^(jj-jLi]! 4d^ L^J ^u-J iLuLLj^j ^rp- t4 _l4-<-qjJ ! 

!jJLu (jl (jj-i 3 -^j^Tl<-u.I.' 4jj_C2Jl!! Jljj^KJ! ol^a (>£.j!jJ.! 

Cj 1 J—t i—I.! (j-A ^ L$-iV 4 4_j^_j_! 1 gLpfcJL! 4-j j-i_l«-uj (^JlI! jj 1 ^!! < 

. (20) Uj ^y-tpjJ.! 4 jjCIpJ! 

Cj!^-aJ! Cx-A Jl^cTu-u! {j I J-La 4-jLu-u 4-t_4-<-o t—jl miT.V! Cj! J- Lu a C'-liuTi^I J_2i^ 

- 2 ,4 ,5 (j ! -L!! j L a t! jjJL£L!! ^j^Lj .j>. ^ t^L-LTd 4djj_«V! 

dJ lij 4 4£.ljjJt ^ 1 mj La-a j-uS 1 j ^yi^.1 trichlorophenoxyacetic 

4-Cj) CjJL! j! jJLl 4 ?Jl_a c«_)1£j . L^j!j! j~^- ■ L ^cjLL»J! Jljj? 

iLa^Uajt 1.1 1 1 Hi Lciajl Mill {y* SjsLjJI 4 jM Mitl LJLc 

. (2I) 4JLLjVI j; },^,.., 2;,,u^ 

V 4^,lj^J! 4 ! a»"« i mU l_jLji£.V! Cj! Jlu-a ^a (jV! La! 

(J-jJiJU 4 i mi '1 ILj !j U •%■ J^v Mil ^ dljJ 41 ^ a U ->.j 4_)jd! L^- u SLj (jV 
4 ?Jl_A ^jl_A_4iaJ dJjL^ 4 _*JLj Ji j Qy- Jjljj La^ «4a£.!j^J! CjL cIIlH 

4:1 cc ^! ^Lcj!ju ; la o? V! •cjUIj^JJ 4j^> c^aJ dad! 




pJLsJI 6jg jjh 


4-H.ujJ Li 4 jjLu/ L^jI l 4_Jl£^Iu3 3jJ-UZ-)J C-tTuJ I i CjLjI^_L>J 4jJ> 

Lflj j) I 4 ( 11 J I^yj jJI ^ylc. f> J U-L l_jl Mir.Vl CjI Ju_U3 £)jSj Jl£J * 4-Ltt-C 
La(JJJlII JUIdVI C<J T l 3 L$j| !ij . 4 _Ujj>J I LaJ iir~ i tij Ul 

4_C.LiVI CjjSS Juilj . 4_3t_t5fc_u3 4_ajj_La_j L^jua IjULju jJI j^slie-iluVIj 

liT Us 4 Lol ^Uu^. VI CjI J- Lu a (jl 4_ul 

ijr iJI I ^ < “ k \ cjUjLq-lSJI jjl 4_cl^yt ojjt c.t£.jl US' 

LaIjl^I c* JLIaj Ju9 il t4 <?I~V a 4_a}Uu CjU_j1aj t4<?l~V a CjISj-Ju L^-u-saJ 

(js*i * } (jl —j ^ U S-Jj-al <^> jUl JlSJj . ^ 4_L2l^_a 4 _*_u_lI? 

CjIjl-u-11 ^yc 3j-^l j cjUaS oJLlII ^JL*JI ^IjlLJ jju-^3 cjLjjU-SJI cjISj_c 
L^ ug-dJ CjIjjJu>*j (JjS (j-a 1 a I M (- t 11 ,t\ tdjLStlll CjLjVjJI Cjj_U>. ^^UJI 

CjVLv jj_a JuJulI! {J ^ LlILL C i tit <n CjUujUII dj_A JTl<^ . ,jj_}jj>Jsl <^K < till 
CcjIS 4_aUu CjLjjUjSLj <L>JL*_a 4_ul JlC jlj_a (jl_j UUl US .<CLcU 1 ^ a mi" II 

(j-Sl ^^LSJj . L^jjJj ^J-a j-ulseJ (jjJ 4_uj_*JI (jljiLJI l-AJ>j) j)~ < in 
i I d (j l VI i4L1 ul<i j nI tssA ij^c. cjUL^jVI ^jla i^jl£j3 ^ic. IjjLa 



. 1906 3^lAjl j-Lait-U ^y=>jjua p^ 1000 (JS £j \j LjJLLaj] Ljj^LII c—^-l^uj cjL^ijJI jjlc. -8 

. 1961 

du paludism (Erice, Sicily, 1979). 
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pJLaJI \Ja> 


/ 22) llcu^ Lojjjj L2jj_a L^d oi_9 

t- uni CjI^jju ^ .U>tl cifaSe-Jl (jy£ (J^JLoIjlII Jl>.| JlSJj 

Jl>* L$_j 3 jljjl BjHiJI J}L>* t(jf^_JLa]l CjLlULS^j ^ CjLj^jJI 

CjLl 3i^jI c-<-t,<jj ^-13 ^ 1 JlJI j3 L_t2_ju£La l 4j^-JL>Jj Cj 1 Jl-llI 1 ^I Jii^Tn-u 1 

6 ? oj-* U-* cjIjluII £)j jJI JL^c. o^j 

CjLl£jJI 4_u_uJ (j I jo- ^ tA 4 j ijl^t_j lx_4 4 _lsIIjJI c_j1_uJI 

t3jjL>JLl ^ JUJ! crj-Jj tcJjjpl ^ISL^^j-a JLilsVlj aL-oill <jru 

{_yC> ^y^sc-uj 1000 Cj tCjI Jl_J_jJsLj ^ a MM 11 c I u ti l f^y^SC-uj t Mi 13 ^Lc 
t3_jj_j_L>oVI t h **■ t<~i tl j-jjl_3_ll L3 ^jj ^ a < <<~ tl I Jla 
*JL*J t (_j_c.Ijj J_aLc l_3Ji 40 jL3JI cjL c.LC l>-' Jl> 1 (jajjlscHX! 

Cj^>- (jy-3 » 4-jj mi ->iJ i Cj ' Jl-l-l! 1 4_3t_uJ <4_u_u Qjjj_aJ CxJlliiI 

^- 4 -<-uT(J lil * JJulII I Jufc l_sLlx£ 3 Lj ^->■.-^ t ~,Ws jJI JlC. j Jl3j 
^-A jl 3" jl tl^J ^ 4^43 ^Jl*J *4j1^jJ1 cjL^Iaj SaljJa ^jl»J 

(^ 2 >jLauJ! (j I La£ . J-££- 1 4 m3 i CjU -lLc JI jl 1 lg ta Jl^QJI JjL_ojJ 

^_3e_tiaj ^jK < dtl ^jl il .4 jjL-oLc 1 u <n jJLj ^-LsL>JLIj j-bLU! ij \j 1 _La 

4-cljj (j-° I jot Uj ^ ttlJliil fJUJ! ^LjI-a 1 ^ V 

Vj I J^jv. 3jJa_u_u 3jjj_xiaiI j t ^Lalu 4_3lt£La 

(jl 1 4 ^ - 4-j j mi -><]l cjIjlj_JlI LcJ lJlc ^4-<-u_3j 1 (j l-3-^ 

^jjJlj ^LajjVl !Jl_Aj . 4^.^L3jjV 4j5t_uj L^_A 
«U^Lul< 3 pI ijr £i i^j_j (_yltj! 4-oL*JI 3 ,-^.IU ‘ ^ «Ult <L%_uj j_A> 

. ^JLjlII 4_l3_J L^LLaj^ 3jluL« 

^ ♦ <1 (^jbelil ^yjjJi]! jL>«jVI ^-a ^jjIjlIIIj FAO jL3il 

( j r lc < £ I^_JIj^LJ J ^jj-tTuj (j-t-aJ ^-a-t-uTtJl t-iLIj ( bL3jl t4_t^l^jJI CjLjj La-t^- 1 ' 

Cj Laj^-SL^e-li Ijlj& . [ 4 a I I j CjI JllJ.1 

Cj Lc_tla_u j (j\j I ^£1 A r« 11 £_u29^1/>" JlC Ilj A 11 £j_a 3JL_oL_u i «Lc. I <»^ t lj 

I J_Aj t 4 _*_j_lj ^ a mi j I JxS gTtla > >n I I j_uaj 

V 1 ^ J-j^Tn-u .11 f 1 »>% i tl j_u_u £_jLHj ^Lj 4^LLl^JI Jl^/Lcj ^_j^_tiall]l 

c__<_x£jJt]l (U<> \ Cj^LjJljj alj^l i^\ <L>-L>. tiJl_LA CajI£ (j! t 3 1 n") 

" 




pJLsJI 6 J9JJU0 


Ol_3tIu_A £-_J_U Vlj t... j| 1 . II < L-AJ^JuJI j! c__<—lLaTiJ I (J7 ^ j| 

jI^a ^JL 5 ~^ 14-j-jl^JL<-uVl jljJLJI ^_i£. 4 _l2Ij 4_cu_Jl t » 1 L~ < 

CjI Jl ll a (jjJLj-U jJI (j-alituIuVI <_Jj Jl 5 (jlj tCjl JluJlI ^l < Ll ^ -lL* j 

4^yuj CLlSZ-uuz I J% . Jl>JLI ^aVI ^1 jLsr" i „VI ^j-C. ^^jLL^cLj dJujVl 

4_jlj »jj) <<o a ^Jlc ^Ju^ JiLa (^ru-o^U ^Jloj cjLjjL^ - tSLU 

dj^lj J-u-oLsc-a 4_tea^L>Jll Jjl>. ^1 mmIL ^IjlLlVI £)G J-aJjJ 
. 4-a- ij-n <Lt5t_tiaItJI LSld-d I^_aI 

^-♦-uj (_pil CjIjluJlI <j_a 3JljJu>. VLjvI <jVI 4jjl_4J^il 4-C1 M^ill jjlajj 
i 4_JL>JI CjIjluII yz Jj3| y£yu 4_ILst^ LjjIjj 4ja t a Jj3| {j ' 

^Lla aULlJI jjls ^1 t(Jl a*~ miVI U* 1 1 cr^l ^-C-Lu-saJI u ♦ i in La£ 

CurJ ^Ull 4 j^-Juj>JI CjIjluJlI t Ij-lUoI yQ 4_j_ljj_5cIlII Jl-ll<-u-loIj^j d L*>- & y£ 
^ ♦ j i U II Jlj_JlI J_dLtJLj « Mil cillij tpyrethroid 
^Ull 4 _lSj^_sVI (^u^JI ^ ^jJL^It 4_uJJJJI £yz ^ytlu-aX 1 pyrethrum 

Ur lc. t^ VI CjI Jlj-JLI 0 Jl Jt L^-t-Tu-uI l_<_jL>- ^JJj .CjLuJllU 4_a L_u ^_lC 
tCjlj Mi^r It 3 Jlj_i_c iSj ^' 0_s*_l!I ^j-seJ t<lK ^JL*JI 

t l_j_jllajj_j ^ ^<Ljjj_LIj_i_aVI 4-jjL^tUI CjLcLu-aJI 4^-co Cjjjla Jl£j 
J^» l^ jal (j - 4 4^jjVI 4_<J1 ♦ i ^ < mj £j\ L u gLuij^ LtiLoij 

tfjuk - M l J^J . (24) jJU 2000 1000 (>0 Sl^JJJU 4^JI ^ Vjj jbS^U 

c_uUJI CjIj-jjG tdJjjL^. 4 j^_u_uTj ^jlJtL L^wL>o 4JVI 

4J14»~ 1 «iV <-dJi.4 jjjVI (jyl^ 4 j^U- ^ LI' 3j t^ijMill Jl_^£,l (^IsJJ .1 

.CjIjujlaII CjIjGIs yzji ^_Lo 3j 

CjIjluJlI ^J1 4*"<t til jj-fl ^^Jl Jl>- 4_ti^L>JU jjfc ^Lc c_jjJLLaJ,L^ 
4 jjLc-j£LII ^j ' »II ^Jl ^.jjjcJLIG Ij_<_ujj_<_u ^ M cijJjJ 4 4jj-tTu->JI 

J^L*_j La ( _ ;r J_c Jlj}- 3 3jl 4 m L. 4_1jjVI 4?Jl_A <■« 1 4 <n LaJu£. VI 4 j_aGJI 4jjjI 
^ ^ L < a jLulA I Ji_Aj 4^3J VI ^j_A jL5v-A J j a 4-4^ IjV^J (j^->-(.LA-'>> 

5jL_4j_>JI ^j_A t lL^uJI I Jafc J-££- (j -4 4-A-A-«JL I ^ I Jl^Tu-u I jjV ' I <^> d 

.4jt^jlll 

^IjjJI (yz 4jj-J 1 SLpJI j-j^VI j L^.tl ^j| v ^A LuLlaj^j LaI 

^j-O-lG CxjI^ (_^aJI t IJ VI q-A JLjj-A jL3T*t 4 t(L (jl£.jljJ,l Cj^C | ^lll 4_JL!,I 
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?lSjgjj 2 > pJLaJI J st 


jLfcjl 1 j ** clul^ CjLjIL^- ilc. 

^j7i mi Cxjl^ (_^ILll jLae-cuVIj CjI^j^t mi!I <~>*U3 Jl 2l£ . 4-ufuL$JLl (jljjj 
CjIj3jJL>«J»I 4_A_£J Mi^tl (jl£" (JJ-t^OJaii.' ^_l>. Juuj «jj)jUtl L^j.3 

dJjljUXI jIJlcVI (jl-3 (jLLaj . JJL>J1 ^ u -u u cGl£ 

. 4jj_lII £^jV! j-tTg-iJI (j_« 

4<Cj1 JlllUj 4^LuJ1 Cj^]j 4jvIjj (^JlII 4( J jLuL>JI j U-^.tl Vj 

« CjIJ j « g I t 4_ajL2J,l dj_^LLa]| CjI^ mi^JI j31£jj »1 is>\ Jj 

(j-5Uj *3 JljJu>. CjIjlu_ 4 c-'-t^Iu 4 K Mill olsJb c-JUUll (jjH>*LJI 
^1\ 4_jjL_4j^ 3jLo 1800 c- 4^3 1956 ^Lc. 4 JjJl». cJLLa (j^£!j jJs 

c^i_«1jj!j 41 5 4_l_i_uJJ! cGl£ 1967 ^Lc . ju>Jj ^jL>o jlu_* 

* JlcIj .iLsejl Ju£. 4jI . 1976 ^Lc I ^1 eJaVT 10 (_^JI 4 i < <i <11 4 >JlA 

4CjIj_u_u djic. (£Jla ^lc 1 <?j4J IjLllvI 4J5L^.I>' S^Luail 4 j1^_uG jLllvI (j_c JljV 

CjLjIj)-lj^-U 4_i_t,u_LlL j 4_lj1jJLII^ 4_j_^-<-uJI 4jI^_uLj CjIjLlL>-^I ^J-^-loJ^ 

L^ . ?Ull 4 jj_$j>J,I CjLuJ^jlLIJj ciJl 4 < »Vlj JJjL. tlj 

4_uj^5cjJI CjI U^ H ljr £i <_JjL>uj 4 j_<_ulj 3^-* cr^- £jl>^ Cr^ (j ^ 

d j < 1 Ujj. , 11 CjLLsLllvVI 4_La_>J 4 _jl^cl111 CjLjLuJI j-Gjjt j JljJjuj 44 t usj 5L>JI 
« 4 ij^r < inj Jlj_lII CjIjluJlIj 4_u^L>JI 4_j_La^I 

4 L_oLL 2 _j^_j c-t^-o 4 j| ^Jj ^gaJ-st t lLUj 

4CjIj_u_u J_u_u jl Cj-uj (jjlc. jVQ^_ lU 30 3^1 (jr^l 

1 in (jl ^ 3j-u5LII cj'j! 4 & m<»VI 4>*1la 

^jSLxj ^Ull 4 _uLSHjVI CjI Jl-lJ. 1 j)_c 41j*\ mi" tjr Lc. ^re-JG V ^ ^ lLUjJ 

Cjlji jya 4 - Ll«- 43 4_Cj^jse-a (jr^ 1 44 <>u? V <a Cjlj_j^Iu L^JLa-G-mI 

c£UjJ »4_j_>. 3 j_jGI! CjI^ 1 ^. ,ij", ^jl]| tllij LiJjJj SjLj^JI 

jJI 4_<_u_a_j L^Jufc JLiijL 4 4?IUU 4-C jL-uil j_ukL^>JI ^L>JJ JJl^j 

4_xjjVI ^JlC. Uj , ,.U 4_o>>^-uJl ^^_LaJI (jl SJjIjlj (j_A eiiLofe I jLa (j5L!^ 

iCjlj^l j_c ^jljluJ L^jLUJ CjIj, mi^II (j_d 4 JljJ4 4j^ mi^II 

4 t l>»jJ^u 4_Sjj_Ls ciJLubj . 4-jjjVl ciJJj ^2x ju c r <-L>o (_ylc. VL>. JlcL-uj (jl (j5L^j 

4_S_j^_LaJI (j5Jj . 3j 1 <^ 11 Cj l^_tfu_>J I oL<_uj^_i 3 ^dij ^ lr. 
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pJLaJI 6 j 9 jjuo 


ibaculoviruses (a_jj4_3jjia LT Jt L*>j-lc ^ j!&] SjlcIjJI 
Lai < n'v l l^lLL J-4-UJ Cjlj_ju>Jl CjLj_j qs>*} <.«j 

Vj . ^Lu polyhedral cj!j_u£) JSLfu ^lc j^>JLl CjoZ 

j I (JjscJJI L^-la (J.u-l 1 t4_gol_>- CjI^-Jujv CjLjS^J VI a ^ ♦ tl CjL_uI 

mm 11 Vj CaLl^-pJl j-uoj V Liajl t^j^Vl SJujUI CjIj, mi^JI 
al ,^>A a CjL_oIjJ LJLc ‘ Lt< fiLcwjJ^uJI Jjj-LJI (jI ^ylc. 

4 j » j i U tl L^-Sjj-Lb (jr ^ C L ^l - lIL <<& Mill CjI^ mi^JI ciJjJL_u (j-^- 3 _}JljlL« 
. (4_jj_jj>JI 1^jL um $) L^jL^j^jjj 1 j*wjJQ-^J 

4_J_)J VI (4-JL>»jJJ-^jj) CjLlLu 3JLjIjJ 1 t^j-a-U^J Clgulj-jJI C« < tijJ Ju9j 
^ cassava grasshoppers <_ol_L>JI j_cJlj <_3_j£ *4j^ m<-*H 

tcd-L-ll—|L<-oJl n ^ J-LLL 1 ^ * ^yC. £_^l JlJ CjLL-lI! £) I t Lj-Cfc-U 

4 4 »U iZxJbj^ t_ol_L>Jl (jl <jy_u Ju9j tt_jjl_L>Jl (JlLoj 4 jLj 1 miao jIjLS 

CxjI£j .^_lL_uJ1 Cj^-lU CjLu J£? £jj& Vju Lc.jjv dxjLa L^jj 4 jvj jJ Ij^u^jJ.1 
c_jL!u_cVI 11 Jl-ljv «t|jjl LaJu£. ' J '^t— jjLl>J1 

g- j -a 4 _LjI jJI CjL u -lII 4JJbj . (_jj Ju CjLuj (jyj j_4_u CajI^ 4jj-lJI 

i "' **• ' * llUjJ c* i ) 15^ i (_lLjL u_ui 1 ^^ Cy^ >L11 ^^,,, t , 

L^-L.a 3 Jljjv. 3jj_g^a_) jJL>- 1j) <? n (jLj (J-ujjj-j 

. tiJJ Ju ^LlII! p ^"^1 L*«. «.l < ^£Lj . 4jj_J! i_jLlgC. VI 

La lj_Aj 1 1 ^ 9 J0> (J <14 Mill 1 g~l~4 4_>j^dl cl^o ^j-^a 1 t4j^lll 

. ^ ^ l^J, 1 ^ ^ ^ I ^yTcv. a L r ^U H <. ..j 

L^jla Cal‘ *^ ‘3 JljJl>» Ljjuu (a_j_L_>JI) 4_uljjJI t~d^ AL>11 

jJ jSt-cu-j JJlL_ujj . a \L>» a 3j^LL 4 _^jLLc cjIjLuj>J! ^ jJ jj Lt» ^ 

1j_3U_lj ^ HJ3j tdjlj_L_>Jl J3" 4 ,,, j-LljV 4_JljL3JI j_a cjLjLjJI 

.4jjj^LI 4_ajL3-o J-u^UJLl ^j_c LLu-oI 1 jZLgtlLgujj 
'1^1^ L^J (j it j I (2>^J *1 (j-saJuJ 4 j < (i (IL >L^ ^Ltlll Ij^V Jl3Jj 
^ 1J -Vi Mil tC jI Jl-l-i-^-U 4_AjLLa Cj1j-3L j-4-* fj -« 4j1 ^*>1! 4_3jj_L 4_4Jj 






pJLaJ 1 \J*> 


,1 La 4 _l<.uj 3Lp» (jy iA * Ljj^LJ fj a&) <■ <>» 'j_j£jZj CjI Jlu^o 

j '*\ t"> tl 4 1 u a <j_a ^^lc, jJ l3I ^La <L>.^J (JJ^jJI £jj]| Lij t4jj»jJI 

oj-4-i 3j)3~j cUjlI tC j 1 jL-u-a-U ^jLiil 

£)-ajJI ^j_a 3jZt£ Juu JljJl>- <j_a VLjl3 Jl-L-lU 1 JlSLaj 4<Cj|jLuil ^j_a Juj_a 

.4jjjil CjI jII JJia cUIj^L 
i LuLLaJj-i (_y^ LJ5 CjI (jij (j£. I^litijjj? (2£C.jljJ,l 

ilijVl L.. 1 1 .11 (jrljVl 3-a-uJI ilU 24 3 11 11 i (J-u^be-o <~. I^a'i] 

l.i 1 111 1 4ULUI 4 i 1 n II ( _ J -3 4-iU (_y3 45 4 j mi itj ‘(Jjl^l «L>.jjJLi 4 _'j. mi->JI 

<>£Uj cjIjL^J! tfjLA (jSJj (26) ( _, M.J^J J < BjUaJ! SjjJI ^Li^Vl 

3jl.il (Ji > M ->|J ^JUXJ 4_1 jj^LI 4_ajL3_a lALLus! C< f.JJ jJ La-C 1 ^ 

.J*^L>J.I 

^U! jjJLtl ^jL^j ^ I Jiiljjl ^-oI^LLljJI 3jju <_ Mill jl3^ 

i4_a^**l^a ja cjLxJLu^Lit]| 3jj XH JULLJI 4 £.Lse_aj 

CjIJlu- 4 ^IjiCCul jjj j_a CjLjj_C 2 jlJI ^.Ia 3jLaTutjl 4AljjJI ^1 LlIj^o jib 

♦ 1 t jj U 3 tl jj_A .^^-lujUI 0 J 1 A jlj-^3 j_a L&aj Li tjjUrttl 

jAj t4_jLol 4_^^_*_U cjLlLj-lxJII jA£l ^-tj (SAs^ I j * Juu Jj-l^L^JU 

JjJLJI ,jj9 JljJjlII ^ Jj£LII i.i jmm ^ jJI 1 aflatoxine (jh-^jj^LaVl 

. 4^L>- (jjAj c_j^j_>JI ^£Lx_s V O-o- t4_uljTu-uVI 

Jjjv (jJuJ CjJl3a 3jJlj CjI jLuil 

t 4_jj_L_uJI CjLcjj3-U ^A ^JLjlII 4_u_a_ujJ 1 4 _uIjljl1I <^>L>JU (j}» 

JlCd dJ!i (jl^l £.Ij_<_u t L u - cv L^ILajL3-a ^ mi>j Lt-uxo CjL c jj j_I»I oJlAj 

. ^A 4^5jL3il ^jl .CjLlxj^_l 3JI 4_jia_p»JI ^jljLjjJI CjIj. Mi^tl jjU Atl 

O? VI t3jLiaJI J^lj^JI J/VI JaiJl . Jla3 

t LoJlj ^ 3^ " V 4 JLHj}LI 4JL12 CjIjjj)< alt Cjlj_j_4-4 ^UjL 3]I 4_djL3il 
j flfcc iL^jlj 4_£jj-*il 3jLCaJI cjLoISJI (jl : L 4 I 4 t_jLu_uVl 4JU^>J cLljj 
L^_jJl J_usjCJI ^ ( jr lJI 4_cjL3il 4 _jJLa^ j-aJlj 3JljJu>. CjV>Uu ^LtcjLj L^J 
^jL_uJI 4 3 JljJl>* 3jLCs J-ol . ^^^tl Jl^>JLj 

ijj) <^^>iil 4 jL^x>J ^^JsaJI ^Al 4 i? > m^JLI caLu-^VI CjI \ nnil 
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pJLsJI 6jg jjb 


(_y-3 dll \ t o Vl tl)' <^>l jtfll (jjJ ^j-a ^UJ Ctjl£ Lgjl j_a 

4_jLS_<-oJI (jV t^LLVI (J-u^Lju La ^1 4JL>JI ojjt ^ 3~,C{I 4_cIjjJI 

3bj^ *L3 j cm« M l (j^jjIulJ IJj>JJ Jl a »~nn Vlj tj_a-<JI <jJl L^Ap 

4_3_uL>JIj . Jj_tiuJ.I \ Q / Sj. a SjLiaJI J_al jJtil ^ jJl j_aVI 4 JjLl BjLa 

Lkjl uf.l (jSLaa SjjLj CjLwLsiJ 4a I (j_a ^CjJI Lr^ ‘(^pJ-J-JjrH - ^ ^-^]l (jl 
< > I L> fj i I J Lj-aL£ ljj_La_j Juu jjlalu ^aJ 4a1 VI / J j 3~ ,,. ^ It 4 ju_u_lU_j 3 JlCII j 
. (27) ( <cr ^ oM ^LjU£]L J^Udl IjUaei <e !jJJ| {y* (JUJI 

(jljiL-JI c^j) lt^Jl)"^ ^LuVI t 3 (jL> jl 33r.I cJLufc 

(jl (j^_». (_y-3 t^j-jj^fcTiJI *L£| 0jli£ij *4itjjjLl <bs&j3j ^ 3j (jju £j dlj <j_a 

/ 28 ^Lcj>. cjjJlI ^ylc. 4i£ ^ILjlII ^LJI (jru^Lc 

L$j ^1_l3JI 4_jJLjl 3 jii^l (jj£j <LujVI (_ylc Q ' “ (_PJ ^bwLstJ 

t_£jj_u Jl33 V ^_yllil ^ l) 4 _uL33jVI CjI JluJ,I j)_a Jj9| CjL l ^SLj J!jjv VI ji£l 

• Gbytl 

jLU^T (j-c. aJuil ^jJ (jj£j La (jl (j-« lj-p*l <.^..3.3 ..->ij J_3ij 

jLV <jj>.jj.j I jjL^ ^olie-d 1 Jjjio j)-C. (jl^ t4_t£,ljjJI CjLjL^-xSLILj Cj jilt]I 

c?IJ l-l-JsL b tL aj^jIj_s a ,„rt t o_3jJI ijr ^ (jjoi&jj 3j 1 , >.11 djLjjU_^LII ^jla> 
(j > M^J 4^1 d<l g*"r M(lj t4jl_uu L^jla J^aljuil ^uj C.iJu.i^ Lc I jl 4 jjL^_xSLII 
0_3_cLua ^_y_l]l (_y-Aj t(jlj_J_>JI J I (jL_U_)Vl (_yi^- J U>-btl 4 .Ll 13 Cxjl^ tJ-UjU 
d'-t-pl (^pJI <LjiL-ojUI djL-ujUIl (j^ij • LuLp. l^jlr, c 3 ^j3j (_pil J^uai 
^_y_^ l-u-jI i^i U C« i i ( m (jpjl cllt^ . 4j « mi» tlj 4 jj mi^II CjI Jlj_l 1I 4-d- L ua 
(>9 ^l>al ^yJI CjJ? (^illj i(lJlIajl e^) JLi^j 

CjIjl_j_JLI . Ij—<.ii-jj—<-u ^_y_^ JL 4_aJua JlIc. ^jjljJI 4 Mill 

4^LLaJI 4 _u^£j (jjJLcljuj i L^_p ^_uLl]l V (jljiL ^Jl 3 j. U -b11 

l-cjjcj L 4 K <>JlA . CjI JluII 4_ajl_3_^ jj-LaJj t4!bjL>JI 4_c.ljjJJ 4_cjjUI 4 JjL^JI 
10 J <a » 3 mi 3 tBjL^dil CjLjVjJI (_y-^ . J13 llj ^LcILaVI (_ylc. L^.Lj (jj^J (jl 
d^l l~>\\ &jul>j 1 i^jujjjj ^1 *Utl ( j_a 3 Jl».|j 3jj jj>. ^LuV 4^LLaJ| ^ya> CjIjJjj>. 

14^ I^3 mi II 4^LLail Jajsc_« j)-** j -L«- ua JSLCjj V 4 _u.» JI (jl jJLJI 

4_*_njjil * I ^33K ^_^_u_u U.!l Jj?e_c. (^| ^jl^ '3j j3 A! 1 ^jl JlLjJI Lai 

.^Ijiii] (jljJLII <?J_A j 1 3341 ^j_a Juj_u_4jj tjLtcol 






pJLaJI J st 


:*§tjjJ! ^ Ulj$ll ULUf 

^Jlc. 3jla_u_ull ^ <«.. i /^tl 3-^ 

4jjL^_x 5JI 4cl r t41 **■ mi a Cj Lj I JlJ j_<_u Jl>-jj V C^2jJI 

Cr-L^ 4 j>.j jJLj t ^j)~j l_£_2 J_$jlIIj i4ljl_b jJLus LJLv 1 ^^ /yT«. 

c_jIjjj_ 4 J_3jj t4_uLu L^L>- cloning (Jj < m n) ^1 < hm < »1 :(]>\_u_uL_»jI 
^1 ^_C.JlJ i^JjJLi 4_jJl^t_4 <Lu^JlL4 4_L>L_uCjLjLu 3 JlJ Jl>- 

. agrobacterium tumefaciens (jjjUl L^_uSLj) 

Ju ijr Lc. 1958 ^Lc CajI^ 4_uLij 4 - lI> » jM Mini»1 1 ^_i 3 j-0 JjIj 

(jr >-jJI i4_Li2. 4_*_dL>. ^^2 Jjl JJt t II ciJLjJu 

(j-A 4JLol^ jj^>* Cj^ilLI/ 4 -l^-lJ 4_3jj»Ld c 3 ^jJI JJj-ljIj c_jj£L>. ^LtV! 
^_t_u_>ij (jl5La| Ljsfjju I Lo 3j^->J 3^ jJlL* Lj^Lv. cjLuTh-oI 

£y* (clones Cjljji^) JjLoij jiLbl L$-* .4JL^-LaJl LuIjj cjLuJI 

l2j J 4~< Mil L^jV ciJJj^ CH4I ii j2j) 4 jJlcojv JjLcuj jJLLaJ! jLlC Lj>L>. 

JjVlj 3j jJlj ^ ^ 3 tl 1 ^ / A tSjLJjLC. 4_ul JlC CjLjLlJ JjLtailll L}L>. (J-A 

<-LUJl£j (^J^-3il) £_l1JIj (j-alal Mill < * < t^4j 

L}L>JI £)l £)£L$jj iLujIuJIj Ij 4 JjjJ! ^bLu 

CjIj-jUl-o jj) ^ to ^ jr JI (^£_}J-J £)l CjI j, 3UIt 4-u3j^. L$j1 \ n i ii 1 JulC. 

MiU (jL^ Lo 4-Lu-aJ 13 J_l 3_4 4_uljj 

CjIjjLjLa ^j! 1 41312 c->l Mir. I jl ^jLaj3 jj <>i-v 

3-£>-^ 3*111 4_3j^_LaJI 4_Cj_<_aJ 4 _ajL3^ 


34_>jlLaJLl (^ruL^j! ^24ji<>>4l L^J cjLJLu^iJI <j5LIj 

• ('J-ljj .(^1 (^^_lL>ij^I ^3^ I960 * Luljj ^ Ah a 

dJJjJ j2j . L>LkJI (jy^ cjLlII ts^T) cjI jl>*I 

aIsLcIs 43_u jJl>* (j-ujJj 4jjjJji_u_uJI ^jljjL^JI *> <>>^Uj Jjj_j 

^LaJuVI ^ ^ L^-« i4jjLc L>UJI • (3 jjJoj) 

(j_4 3 J J 3 X3 ^j|_5c_A CjLljJ ^jSLaI I JiSLAJ i^JL>.| CjIj-jIJlA J_c 

(cjLj ji5} J^L<-uj ^IjLa c«i4*3 1 nl jl31j . 4^5c-4JllI,I L^L>JI ^>jla 

^_cJlj ^ I **- ^ j. U 3 Ij ( j_uJ^_l3J ^jL3_a i ii (^ i «^4 CjLuV 4juV i ay 


n 


foissJI 6J9jji 


LJI j",, il ^ j i (sclerospora sacchari) j* \ m il < ...-<31 
helmithosporium jJLpJI AjLiLa jK m tl < ■ a j_jLLo 

SjjUjiaJ! (JjLjiII! ,jj9 dillo 3ji£. tiiLjl Liaj! (jSUI! jj-o jL^a jGsj .^sacchari 

j gMil jl lIiIjjLLo 3JlC. o ^k-uij Cy° 

dilj-jlJLo Sjlc. Cj-SjJI jj-o j_u£Li Jjal 3 jlo ^1 hUa'a 

ojV' 


i3.Sj_iio Li^La. jl «Qjj (_£? dll sj MIJ (_y3 3 jUJl>. diljjjj^o (jSL«jj 

dJU- Cm il jlsj .agrobacteria ^ l *'* Cr ^.LjJI (jjjijJI L^)_u£Li ^Ijiel^Li dilij 
CjLs^-jJ 4_i_<_u_lJ 1_i 4_^Lt_u ^_uJl CjLLu (4_lLl>J!) 4_ulj|^JI 4 jLoZl!I 0Jl& 

bacillus thuringiensis 4 -^-JlSLJ' cj! j^ 

CjLjI4_£L!j LcL_u LLujj-j kurstaki 

I CjJjJ.1 (^.t-U-LLt-ul) (J_CU_U_<_uLi3 t^jLtOJjVl^ 
Cccjj-^Is t^yJvLljl QjJuJI L^_u£j 4_LjL_u^j £_u_1I CjLLu JJLi fU 
jJsj lH 5 I (jy-£ 4_5tHia JuJu£. CjLLuJI 


IJu*> 4-cljj-i (jil 4 j$1-4-i£J 1 Monsanto 4£j_ti r*l 

. ^ ^4^j-tToSLa 4 j^jseH 1! (J-u-t-u ^lc, £_lLJ1 

t^_LjJI j <? t jl a ^LSJL ^— 1 lTlJ' cjLLu j 7i 1~) jJ>.] 

( jr Jl 4 (JojI jL^J <■ ^U> ♦ t, 1 < ^oL>JI CjJjJLl Ijlu_aZu_0 

4_l_l_<_uJ,I CjLjjjJ.1 L^-Lq ( jr l]! ^llil (JjJllII Ij^-LtSo Ljj 4*°l 


CjLLiJJI ^Jl_A ^jL^LoLj jL^i3 . CjLLu JuJuuj 

.j ^ 11 (jjj ijr -Lujj-JI c rtU»U 3 jj^JLI 


CjLl 4^L» t rtU»a 4 JLoL>JI CjIjM ill C< LaJu£.j 


L y2>\J-C- \ 1 *\ MI < ?J<( | 4 qjjJj-lS ^j-4 

C-lBjJCu-u ' t4_L>Jl CjL-u^j-uLII {j-A I CjL l ^ C<\ 4 tl 1 <il Lc JlIc i Ij^lj VI 
jL^Iol JJlC. Cj|^_C5e_tIa]| (J-A J-Ls I 3juC Luljj 3jJJ>JLl Cjl^-CSe-tTaJI 

0 L 1 LUI m&lu i^jU ^ui ^ ^uji o^j * (3l) <>iL^Vi 

. 4j j-J^- CjL_4j^_uLII £j-a 4 flh-V a CjI^jLjl4j 1 4_u_u^j_t4JI ^^Isl^oVI 

oJj^v. ^^1 Cj|j_fl_laJI j ■**- JlZul 4^jL?e_^ CjLvL^UI aJJb 

IjLu ^yjjj-uS ^Lljj (jr £> 4 4lLj_ii*. ^1 4 j jiJJ,l julL CjL_uJj_uLII 




?lSj9jji (oJLaJI Ja> 


‘ t-LstillLfl SjtJjttsJI Jjjlsjl t?J_& Lai i^i.| tljLtjJ Luo^_a l m nn 4_tSLIj Lt-Utq 
jc-tuj (_,JI (_£ijj (jill tlilijjll ^Jjjjl (_yi£. L^iV ijlslitll oj-di 

t_)l Mif.Vl (Jjlil 3 jjjLLo Ljjjjj (3-t)lj)^JI aLtuJLt^lli) Jtljlijjil ji.1 (jj>3 oLajj 

4_iSLIj i lj_t£ Jq«~i.ij JLtS u j I’iif. Jttjjj jjkj iglyphosate <-<l. ..ji_,l3 ^ai.iU 
^aijil CCtsa (_5-^ tfjJjLi .1 a~»_ij . 3jj3ll tliliLiLlI ^t^i«o Lthil JltSj 

4ir i n't Lti^ItqJI (jjs I JjJls. ^ISLcIi ^j-uJulQjo . L> . T., ..I JL9^ 

1—Ljj )~i i tl o juk jjLSLaLj jLlss till jl ijsjjjVI ! coding tiij_jJ,l (jjj 

. ^ 32 \_jLJu£.yi tliljLtqq 3 j3jL31 u ^ujiVI jjjs 3j^lj 3-tq£ ^hll SjiJtsJI 

. tlslijj_jll Jill iajlLl! aLSjjJaJ! 1 gjlf. (jiWtjjl (j£Lqj Vtill jl i(jjt.Lt!l (jjjtlll 
rye La I j Ml tl) (j-3 JUJtts. (jis. (jll tilli (jj: VjiJ (_yjU,l (Jjj-3 JuojlS 

(_£^t>ii Lii 3 « (j-a i II 't 3jl£. Ij iii-a. Ij i-a-" q_t (j£Llj 'Sj-cuLji 

i—tLiLtJI fjz. Ij-jII kanamycin mm q Hi ^ ^_t>JI iLtill 3jjjL31 Li j t_a 

3^t_3JLa tljllLu t j_a i^i.l_ll £_iIaJ1 jLtij l_A^_i_tts^v (jl Juuj i^qjLulJI tl) Ij-t?e_iuj 
Ci" t iL3 i(j\ mjqliliLlI (_£jt>ii (_psjI (j3 CjlC.jjj jjjull tlni-a- 1 n3't lijJLi 
iqlj-tii. di-Lta tlslj_ttjc_ii (3_q-C.j_j^q 3jj_) i_sVT 3 (J-ttsI (j^q) tliljjb < .i 

(j_q-3 . (j-t i ii j alii I 1 iqjlJLa ^iqj (_£jll ^qjJiVI (jl^ L$io (jLttil tls_jIo.|j 

C *i j" I . I n j 31 ■it- iajlill tfjtik Jijj (jl (j^iiqlll (jdiLk jjJjI (jSLqJJ 

3jin(-»JI L^LiJI (^Jl 3 JjJL>. itiljj tliLa^liui (JLi-ll (jl£LaVLi 4j| Sjjtscll! a jut 
tlilaqj C.ir.iu' jjjLtll eJJt (jjq Jtu tLfcjjjb (_,-t>- IxjJju (j^-qj <tj|j it_ij j-a-M 
(Jli.il tliLtiitll iJUk (Jg i n~ Je3 (jil . JiJtsJI tiijjll aLttali. I J (j 

• tliljtijll (^Jl I_lL>.L>. (jjs ciiiejj ^ 33 ^jjU3IIj tliLqu_jj_tiilI iajliq tlilijjjs 
(JjLtai (^ genetic cr i-t3. j-t-Ji qlj^»-l (jl : Jjill 3 j^s>L>.j 

^LLI (^Jl (jVI (_,it>. (_£il *ji.T(jJI (J^>- (jji iSj^LL tiiLtai i^lj~ i.ilj i3jj t ..->■ 
(jl (j-SLq-La . (jll (J^>- (j^ 1 J3~ i~ (jl (j£Lqj 3 i-aLlttsI 3 jl£. 
. 4 i t nTr a tllliLu 4_tqJItl (j^_q!t^qU Sjtiia ^jJttJLl ^ < • -^~i (jl (JjJsaJI iJt^J 
^qi (_ijtJI j-A ,jVl (jits, (j i n -a- a diLj_i 4 j q i~ (j3 ^Lso ^ tif. I (JljiV tiLIi 

(j^ tlijtsol Jllll Jj 11 a (jlq£ ^(j-dtiJalitJI qliitiVlj i -tl i^tltl ^ 1 jij^v t. I 

i(aegilops ventricosa) 31 q , nil 3j>til 3 < mhIIj j^jJI (jyj tiiLdl^ai Ltuij^ 


« 





pJLaJI 6jg jjb 


£)l VJ 4 1^ "( \ ^ iLj CjLjJI J ^ » A ^.LJjlII (JjQ L^ 

(J-O Cj^-C- ^3^ ^ J ^ *1 ^ tl {jjA I JlJ Jl>- t ^ < / U <^>"l 11 IjLjfc £jjA Ijjsclul 

cjV^L^ LuojI (jjjjiaj . ^^jLcoJ! ^j-Laiil (eyespot) ^jjLLaJI 
CjIjjj_c IIjJJLu i kjy ^ j CjLloc^j ^1 JjJjfcTu-ulj £±JJ 4_ajl_3_c £L_»aJill 

3jujL>Jl c_jj_ij>JI c^Lu-^l . 3 Jljju 4j L^lajj3 c_j! Mif. I ^j-c 

c-<-<-uj>> (CjJlI^IL_uI OjI^ ^ .>»11 3jjill (jVl ^yTo- I 

3^—tH<l— i —( cIj 1^— lT l j> JLI Jj! £.Lx-ij (j"V 4_u_u 3^ miT. 

^^yJI 4 -jL>. jJ^-uil 4jL3lI! jx.Ju ^jJI 

M Mir.VI jl) CjIj mi^JI CjLjl^>«j (jV Ijufcj t3jlua]l 4 >JlA j-u^3j 

LgJ ^jL3_U jljj_>JI ^LlUI <-_3_Lu^JI *-a a 11 Zj 'a 1U \\ 

Jjjf 0-° ^ J'^^' 

^Lj^v jJj-t-iJ \ 4JL3U! ^_i_lLij lJtSjj jJLa CjLjI4_u^j ^JL?e_a Lot 

jl) * ^ -^Vlj /1 j ^ 1 < U .-^.1 ^_L>Jlj 4_Lsa_uJI j-uQJI Ju£. (j)!\ (j^>~ 

cjLjj_«^_^JIj cjL>*L 3JLH <LL5t_uaJI <U<^>V1 ( z rM\ 

q^sjua {jj* «L>Jmi tiJJli qja d t,I 

4_JL>Jt t_JjUel]l ^yJI \A m i »l 1 3" mi U CjLuISLaI jj-uLoj ^jl £)£Lxjj t4_t£.^L3JI 

4_CjLj 4_3jj-Ld j r a- L C ^j-uJ^jLu L l>- jJ^_uJI 4JlLc Cjj^HjI Jl3Jj 

Cj1jLUj-<_u (J>^*} CjjjI^ Jl 3^ 4_t>-l iJ ^> 3 JlJ Jl>- CjIjjj_c 

CjJl^Ls 44-k r ^a ^ ^ 

Q-A 3JL>.1j 4- lLv - ^ T lL u Q >3^v ^3 . tiJJj ^jJ 4Tt-LL>. ^tjjl l-dJi 

i Lj^Lkil l j-c J_jJL2 jj^c l j-c Jlj-jV jLb L y^ L}UJ1 elxjb 

L^iuj ^jJI jLlIlj t43 -ll>. cjLojjj i^ja »j ito I^_L>JI I Jla Lg-La 
^I SLAiJIj AjjVl 4 -lLlL^I L>UJ! 2U>L. ^ lli^ 

tin 3 2 jl!j_« 4_j_Lj_L>JI L>L>J! (jj^3 Lc JlIc. 4_j I . L^-ia *3-^. 

c jlj^ua]l Cujl^ 4 Jj^oI jLa ^j-o 4_ul 4 _uLLdj-4jJI 4_lL>JIj 4^1 
jLi-t-aJI 4 _j_Uj 70 ^j-c £)1 £j 4Jj^jjVIj ^jia-uVLj 3 U. U4- n 3^_jjLuaJI 
4>J_A C.cJ V jlj3 LaJu£.J .4_?e_tkVI i _ r a Lj 5L>JI ^j-43 (jryCjjJI 






?iSjgjj2> pJLaJI \Ja> 


£j~a 3 Jl!ju_iu_a 4.-<a_L-Lt_u £-a (j\l Lew ^ Jla 4-bjst^JI 

UvUJ! (jJI ... - - M l , kU. (jJJ (l3 * ) ,_ ? Jilj > II J>JI ii_ijLa! 

t4_uljjJI 4_<_u JlI^JJ 4x.I jisa_A Cj1*m r. i <i a (JT Jt 4-jjU aj_<.uJI Lj^L>JI £-j!j_a ^jl 

Cjjj_U (jL^ (jj 1 g J 4 Jl^Jj L)^ 4_uIjjJ1j 4jjLa-x 5JI UU ij 

^ I 4_l4 (_jij^LjJ.1 j-l-uj-a ^ ♦ i < --* 11 ^£s 3jj_u2_j jl Lb Jo. 

4 i j mi "i 4u_Lu Lj CjLjI^_o J^L-lu-uV JUJU ju-b-A 4_3 j^_Ls Ci'fr • «*4l IjJ . V 

. Luljj 3j^>JLl Lj}L>JI (j-fi 

J_3_tJ 3juJo 4_3 j^Ld ^jjjLlaj . J.j jjis 3jL5t3J.I CjLjVjJI 

LjjJI 4_t^ c< 3ir, Lsejj-d Ij) <3-v ju& cjIjjjJlI (j^aj 

UjuILa (<L»*5LjI) c_jjimi CjjjJLI CjjI£j '<> CjIjL 3 CjL-b_u 

JljJlju eiijjJI t LiL^ tciLjJI ^}La! 4 U mi n bj-£Ut CjjjJLL) 

uj^JLUJ,! ^uf^p ^3 jjI '3^.j^11 ^LaIs 

1 ^ " 1 . \j "a j_Lc ^Pjfipj 4 J>jL3_a /1 ^ ♦ > >> 4_LajLaj ^Jl (Lpljjj_A CT^O 

L^jLu^S <jjj i^axjua 1^ tt~\* ) (jjj jJL» La£ (L$jIjjj_a jjoj pill) CjLut_ulaJI 
l 5 31-%. c rix-taj ^Jl L^JI 4-LbJ-U LpL>jj_A CjIjLaJI Joj <~'l3 i Ju9j t Lupb 
. (37) O^I oJip 4 jjIjJI JLoVI ( j_a Jupj cJjJL>JI Ijufc ( j_a jJu*_jl_3 
J j 3" mi U lJT ^ &JJt> 4_uljjJI 4_<_uJ_L^jl 3j-^ ci^ (jl 
Jl_Lc CjIjjjJLI 4^>JL*_4 Lbajl ^Jiir" / im < a Jjk t4a£.!^JI CjLjI^l>JI 

C-<-L<-U.U y-l^Li.U.A 4-L<-<jjJL) ^JloJ La IJlA S(jL<_ujVl 

3JljJlj>JI CjLjjjJLI ^j_a 4_?c_<_aj 600 l_)jL3j La ^^Laj^ jDjujJjj JlU 
jc-b 4 SjL^ 170 ^U.jl <? Ju4> C.cC j j t I 70 ^j-a 4_ba_u 

^_A *>■ < ^ I C* i ll£~ ^j_A i L\ ^ A CZj—ljj^ *71 i il 3 JlJJ) M II I>1 CjIjLaJJ ^)_A 

390 ^j-uj 4_bvVl ^J_A J T LL l a UjLbS tcbUJUIl julL L^jLu^ 

^ JT Hi I 4-b>-VI ^>JlA fj _a 78 fU 14-ULlaj-<-uJI L^L>J1 l ^j4 cLlC.jj 1258 (J-4-ol (j-a 
312—11 fj _aj i4_u_o4_3tjLv jj _a 4_£l£ cujLa L^JLa^I tjy IL>. L^jLp- c-t-tioLc. 
ojJLII tU 3 4 3jL^ 41 (j^JLc j. ^ lo t4^t_jL>JI juu cuAiL c 4_l3_u.II 3jLb 

^ 1 r. JjJ* 4jjl_3t_A^ t4 -jjL laj-<-uJI Lj^L>JI ^j_A jjLstlil Jij_<_oVI 

t4 j»j 3jj_uaj 4 w^Lll ^j-a 1 gj4 j-A-b ^ t(jL_uJ^/l 


,7 




pJLsJI 6jg jjb 


* 1 4_4J^>* I JlA (j_a VI 4 _u1jjJ! 4_>JL*J,I J-sju Vj 


:iMlt$|*klf 

^Lwrit 

4_JL>JI 4 utMl 4 _u^dU,I ^LjVI (jLp»V! <- «If. I ^3 ^jj/LlII ji n 

(j-C ^ k-v- (jj-itiij p ^ ‘X tj t( jL>. jJlj C-jL^L^JI J C-xit-U^J! £yA 

jjj-lLj_9 L&^L<_ul J-aI^ J2ij ^jJI j,K 1 11 cjjJ.1 j-&j J-L& I jla 

U K \ a tl j-tiu-j 1693 ^Lc j*v <?~ <>j^5 

4_<_J Jl_4 £_j9jjJJ J- 4-*-JI . U. ■ Mj" 1, 4lu_uljJ ^jLu Jkjj_4.il jJbsoVi 

ciUjj <CjLj3jJIj CibVgll 3ju^>* Cj^L?e_taiJ L$j 3 C-jj_i ^pJI <4_uUVI j^LujjJ 
: Lj_jLj_j £_jLL1!I &J-& 9 JSljJ I ^j_u_uJI uLlu> Juu^2j 

tjyjUJ tU <7*4 51 Q~l J t J _ij_Jj_4 J-j-Ia 100 (>_J <j_4 £)l O-Q- 

j—iTt5Lj jj I IjTlUuI £j9jjJ,I j_4JlII < t*>, ,.j~ a £)5j < (38) c> *} <.«tl 

4_»_jIjJI ^-AjL^£.I CxjI^ (jjjJI JLoIdVI ‘ * »-^> * L«ju£. 1867 ^Lc. 
(JrJ_jl_LflJI (j-C J— lT l^ (j_4 4J& »1 4 Mil C-J V jjl 2 JjJj>Jl (jy^J Mir. 

j-L<r«jljU^ . ^jLp. £__uj 4 j Jl*_4 I jjLc jJI <_jLl5 LIIj j . ..jt,lj 

i j-c ijjj Mittlj 4 _*jLxjJI ^ jr 3 (jj^LLaJL <4_tia^_Lll j. i^iC ^ojJI uXjIj 





fl8 


















?lSj9jji (oJLaJI Ja> 


Olijjl Orf l OUJwilj s-UkaJl Jbju SISj v- : vJsl' J* j - 2 Jj-Url 


v^-Jl 



jaUa^'sfl 

r-» 

0 y^Uail 

27 

1401 

f U,j 

j^ljU 

0 jpljail 

33 

1477 




37 

1483 

fC.J 



35 

1756 

i^y 

OjLCy u«jpl.t jiUCjj 

J- 

36 

1795 

y^LS. 

t M 9y 

J- 

59 

1797 

y^LS. 

J-iS* 

*&<**■ 

31 

1797 

t/s-y 

Oy^Ajily 

J- 

39 

1810 

y*=-"r 

Obj-i tiJjjXy 

0^ 

39 

1810 

yV-y 

OU^Oy,, 

J- 

22 

1818 

Vis' 

&iJ yM 

J» 

29 

1820 

Vis' 

&*#$ 

uJfc- 

46 

1821 




56 

1844 

y^j 

aiai dJjjOiy 


55 

1848 

f u J 

ii'py Jy 

S^LI vMl 

31 

1859 

fW 

Jyy 

u -Ll, 

43 

1860 

y*=~y 

*- iJ j y_>* 

J* 

45 

1885 

v^r 

tr'ju 1 —* .j 

J- 

47 

1903 

sjir 

»t|rf £jy 


!(_)■- 1 V mi_i joJ (^-ai-) J-«-i jrpMillj 3-*-oaL>J! CjjLaujjj: (jjSjjj i^y-a-C. 

(j! (_yl£: JJ-S V) SjjSiLji i_£y^e-aull (_^l_Lll cG£.jUaa (j-a O' 

\ i * i (tl \ cjyyg i.n cjLa^ . (y_>-l --•'> in ^ I 4 a a mi jia Salieri ^ ^yj-iJLau 

jof, (_gj i mi a (jJ! oLa-ujijjj CiI LaJ-i^. oj_a^ (j-a 4 jjL>J 1 ( _ t 3 
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pJLsJI 6jgjji 


(j-* ^ <jl Lr^ *-«♦ nt 4-jjj «^L^J 

^ ♦ i .U>tl . LfcjLLtlu jl t ^ < (jVl ^£LcJ ^HJI I C-.<-L<-aJ C.<_C.Lua 

<1ajL_oJI jJL ^ miT^I j : LjLuiu IjjLs jus ^UajLlI (JL>.jJI <b? 

t « < <i tlj 4_Loli<J1 4 _j!_jJL>.j 4juL_o]| ^ (jLu-uj 111 

J- L I ^ -i ^-t^l ^)-<-U CJjII ^L^ To - ' 4_au I^JI 

.(jV! 4 -lLc. j_a 1_4-4 

j-l£l 3^ 1 < Ml ->o 3jj) U~ U ^jl jJLlJI ^ 4_aL*JI *ba- /^ill C»'t! « Vi JlUj 
JuJulIIj Jlj>JIj J-toJI (j! (ji^ • LaLc (j-\ < nij^ JlU VjLaj 
i L*n « ,i^ < <a !^ t ( I 0 I) 1 4 ** & 1 "*• < > <• VI 4 _isr q I < _y^ 1^-4^ 1 O -4 


4jjJI Cili 

4-jLsr i ii II c_jL$lll 

lMI 

JULVl 

. 1976 . 1930 ^ 

Source: Arzenimi 
Industrie, Karlstra 


s 


s 


I UlLcaJI j-iSUl£. 

4j^pJI CjI 




“l^i j 


4_ot^ (JJ? 100 £je> ^loJ! oLJ^JI Jjulc-IO 

ittel - forschung in Deutschland (Pharma, Bundesverband der Pharmazeutischen 
sse 21, 6000 Frankfurt, 1979 - 1980) 


. 1 CjI ji<»J Ll^J I ^_j2Jj_U_u 4_Uj_*J! Ljjjjjl {J^ 

.»Lt-ij-LU l<-u^ cL<-t-u^ JLvjJU <LLt-u ^j^-»_u-u (jVI LuLUj^j 

4_S_lLs JlIc. 4-lLc. j a 1 


(jj-JLl! ! J_A £J3 ^jJ,! <i_*J! ‘ U., ., j"i a 3 CjLiV^J! 

. jl 2^. J£ (^yS diljjjji cj^Lj (jji i-jj-Sj Laj «lc.L33j! _5-&j i IjjIj lc.Ljjjl 
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pJLsJI J st 



CjjlBj jlSJ . 1980. 1830 4-loLlII 4_u^JlII LijjjI iJ y <.U mjILa -11 

3j_j^ 2UcUI oIjlMI <> ^>UI CiljUaXlj 4 jUjlII 

4_ujLl 1I pIjMI t _ =r 2 1t-», ,,j" a JljjV ciJJj . 4_c_)_LaJI 4Jajj_LaJI (jr Lc 4jjJuJI 

u' ^ <■ ijM i t ij «4 JLlu (^1 ajJl^L L y±*~>- 3j-a Lijjjl ^ 4 JLlU ^c. 131 Vi a 

.^1 JULVl 

Source:D. R. Gwadkin and S. K. Brandel, “Life Expectancy and Population Growth in the Third World”, 
Scientific American 246 (May 1982): 33. 

jJLLJI jL lJL' tjt-a Jlj-iV jJSjlJLl Ja-<-ujILQ Qj Jj 

4_Jl_jL<_uJI 4_l£.j)j<.mII JjjJI jjic La ljL>> LlLajjl jJI 

<jVI j-aaJI Jajjj ^ILaj . jL>oVI (^j3j Ljjji ijij-uj (jz^) 

j (jjJiJt CjIj_u_u J1 JiL 4 -lI^. 1_4_« ^liLI 

4JLS_slj JiJLa .oL»Lti! J-AJla glijjl ^r.I *^^(l I Mill) 

Jk i c, 4-Llla <jV! L<-uj ^IlII ^LLJI <_>LJaJI 1L < ^ SjL^ 

(ju/jlj-U Jlus^Lj Jl-Lc.) IQ ■ U , ^ 

i j-a JlIc 4- Ll la (j-r^C- ^lj Ju9 4 _l 3 ^ jJI (^jLjLjJI 

4 1 hi ^ 1 ^ Laj_<_u_a_a 4 c-JLlaJI <j_<_u j_& IQ) ^_lSLjj-aVIj 

JufclC jLI . ^ 42 \ 12 J< Mitl) (4fLa Lj^ I^a 4_j_LojJI 
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pJLsJI 6 jg jjh 


^LLjJI JU-jJI jl-Lc. 
Juljj Ja^.V . 1990 - 1890 

Kjo*! 

.SLulill 2UUJ! 
Source: A. M. Anderson, 
“The Great Japanese IQ 
Increase", Nature 
(London) 297 (1982): 181. 


1890 1910 1930 1950 1970 1990 

.c-jjJlII 4_cL*JI 2^- i^,\\a ^-Ic. LcLlsJ 

(jlj bjjjl J-S-JlII i^lMljILc £)l L« LJLcj 

Cj| n! ' ^ tl J_l9 ' 3*>- <1 Jj9 4-L?C^->J I 1^-0 VI CjLj^jJI jJjlA-0 

* I til C^t_JLj IjL^J V cilljJ 4jIj 4j^pJI 

r<Ui& il .jJ lS ^1 VI ^_ic Ijuk (jl Ct-pj Jlli-o J-coil q I j-t£. 

4_ptx«saJI 4 jLulJI I JlA 4jI Jlj JlLo (J_<_uJI s.I^_». q -& CjLJSjJI 4_u_uj 

CjI jl <>>1,1 ^1 Jlir” i »l JlLa Joj-t^il ljufc ^-LLa t ^<U t4 mm♦ U CjL jjTu-u-^ 

^jl JlLJI ^J-<-uJI AgJI CjLj 3$]| 4-n.uJ Ctse-u^Ij 3j^>* jf£l 4 j^_l>JI 

I J_A ^_l£VI J-Ja-3-ll .(13 mi II) ^_3_<-saJI (-JjIlSj 3jj)I- m11 

^-ojj^j>JI 1 .^< *t I O ' “J <8> *l ^ U ' 

. 3 JljJlC ^jlalj^V 

^j_j_JI CjLj-^jJI t 3 <<o i £)l 5^* J 31II nl a c—tlaJI ^Lal Jlj Lol 
.(jLIaj-t-uJI (j_c. ^_-vUi L^lijj t4_uLjj_tI/ ^lalj-oI /^yC. ^jvLj 3J^UI CjLjVjJI 
0j_A (j_o ^j-uLjJI j. <v f . ^ Lj 1 < g I t~ V L^V 411 xa ^L^jVI ^JlA ^^LIj 



52 




?lSj 9 jji (oJLaJI Ja> 



.I980j 1900 t£j (JLiJI o * <U*.UI ciLis^l <u^-13 

Source: British Department of Health and Social Security. 

jt) j5LlI' CjjJ,I «L».I Ji3 jL u la ^JLc £)^>- J Ju9j .(jIsI^-aVI 

SLjjv. £j_a 3^Il 3 £)l Jul3 ^C. 4_^>.l_Lll <uKJI 3jl <. < t <t~*» ^jLj 4jjj£j 

p ^j 1 ^^ I 4 _u_u_<JLj gl Ah/\ c-jLu-uV 4 j9c_uj 4j?eTu-U 

SLsjJJ 4 j /^iV Mill c_jLu_uVl .(3 Jjjl>JI) <jrGLcuJlj 4_t^L>Jlj 

pj i4_4jL3JI ^j_oIj jji AU>V1 ^jG i4_3j^_LaJ! 

J 3 ) i4_J J-JL-U JULJ pJj ♦ Cj'jI J mi II Clolj^X pj tC-JLoil 

CjLj_9jJI jGL^VI ^ I ^ 4_U,I 2 (j_c. VI 4-1 jj < <i a i4j^_L>JI CjljLtiaJLl 

<-<j <<i~j « JglSJI p_j|j^>. (j_c 4 ^>*jLl!I cjLGajJI Jsl <^l *3 ^-j-U 
( jr 3 <_ > j < <mj t J_*jlII 3Lp* CjIJ_ u_u 3 j 1 (<!-%■ (j-4 4 jJ,I ^ jr 3 3 ijr 3 jLrelljVI 

SL^jJI Cj_}Ij_>. <j-a 4^il I2j 4 CjLl£jJI <j_a 4ji,l Iji^lj LuLLajjj 

. Ij 4_ju_uLjJI 4_<_u_fl L>ul I ^j-uj 
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foissJI 6J 9 jji 


Olji- jj SAswlI ObUjlt 5jL-y- - 3 JjAi-l 
. 1968 fit ait* jb 1 ! 


a_~Ji 

<* UUJl J—Jl ol >a 

ol_2*i 

11 

1 533 102 

: uiyJ'j 

otjLJ' 

9 

1 262 415 


3 

397 668 

j^VV 

3 

389 733 

jUsMI 

26 

3 582 91 

: Jjir 1 t yJr\ 

12 

1 610 142 

: Vltjil 

3 

431 973 

LtlaJI UltjJI ,jilyVl 

4 

578 801 

^\/i\ 

19 

2 620 916 

: ^>1 

14 

1 970 489 

JLitVl oLif 

13 

1 744 180 

<*>-» 

7 

968 064 

v-idi 

5 

674 465 


2 

291 185 


86 

11 852 226 


100 

13 687 716 

: sJbtSfl £? 


John Cairns, Cancer, Science, and Society (San Francisco: W. H. Freeman, 1978) : jA^ll 


JJ Slij JS" . Ct-Jj ^ J.1 j- ^ fit 45 Jt SAit J-jJl SL=- jti c *’ 

0" US) dJ-h* ,j)l oLi^lj . J**JI olyA. t) aa, 45 Sjl—=t 
. l«j SjL^t Mi oMj i_UU a~ oLijil U . l~J Jit ijl_^ oA^ 

■4 j 1~>M t I \ J \ ^ LjJ_r»o (jl J m i t l 5LpJ djfjLtoLLI 3jl t ,|4JI 0J-& ill 

Jjjiai (jl ^ / 43 ^ ( _ T C.L«i>.VI JjLaJI (jrlLaL*Jlj (jrbul '"3ill 

JL^I^JI 3jL 2JI Jtf? ^ iBjjeiU cnLV^I cjljLtJI dol^ 

tfjbk (jlfl i3jUJl£. (Jjj-I (Jjj L^j^Lloo (jj: ( _ T ak ij_LtuJ! d^jAS. (_y3 

“ilU (_ t 3 I 3 -A SjjLiLo SjiLJil J-A-4A>. (jjl tlHI I I L. I J I <l“ 

(JjjLta cU^ljj i*s (11^1 JjjJlj LuLLajjj .(jLLsj-tall IflM < m_i 
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?lSj9jji (oJLaJI Ja> 
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pJLsJI 6jgjjib 


^lcl LaLuL-lJj Lai . ju-a j_Li£LU 3jLl3JI (J7 ^ 

5 LuLUj^j 4JllLa| 4_*_u_u . dol jjv JjL*_a 
d»JU>-J jJ L^_lS 4-IjL> 0 £)£LaJ t Ijl nil ll SjJa^Jl (jLLaj-<-u]l JK Mil (jl 

£)LLaj_<_u j_& ^jVI <LvjjJlj ^^jLj ^jJI . dllj JaJi] 4 jj» Mitl 3.iljVI 

4J12 U \jlu4 . j_uJ1 (jy >*Ju tLu^_3j USb *4 ii<. n ^jJI 4 jjJI 

L.LLLU juji^Tij J^lCa L^-l^ SjIjI j!^^\ Jilt! 45 jJI (jLLs^_<_u ^jl» 
dU5 ^ JlU .(14 Mill) ^j-ajJI j_a 4 jjJlx L$_i 3 ^JL^-LaJI 4 _<_u1jJlJ 

<LujJlII CjLjl^IL>J.I £)! jJ La^j-aVI 4LLI 3jl♦*) 111 1 £yC. Ja3JLj 

tLa Jljv. L^_j_jLSj d<—L <-ujv I t4_ju_ulj 4_jj^>o <_ T 3 dtCj-d Ju9 

mi d_aJiie2L<_ulj dlLp3jJI ^j_c J^lj^Lo 3jiC <j-a c_Jj_3j Li 4-u.t.u.U diLtLaj-uJll 
.(< (44 \_jjL*li] dLil^-p^ 

cjLj^jJL^ . JlIJIj jlo*jJI ^j-ojJ 4j^JI (jLLaj-<_u £)l 

^j_c 4_^l_U! t*l l~^ 4_3jJLa 4 jjJ| dil 5j diLu^LlI c_jL^ 1II t_ «1 < ti i LuLLaj^j 
4_c^-Liil diijj ^lslj_aVI oJJt> <j^L <U^.LJI diLj^jJI ^j_a 3j-u^ 4 ji > iMj .^jLLa^-taJI 
4ldLUI diLt^jJI (j I U£ . (j-uL JuU Idaj 1 4 4 j i I 311 <Lj£,jVI I ^yC. 

Vj i^Lijjt I j' Jj_5tSJI (jLojVlj 1 ^ 11 jl^LII ( 

. (45) Ijl%SLJ ^ 

Ljj-u-u < <i| 4-j-Lv Q^jJLq I , 5 LuLLaj^j ^ ^ tl 3jlj^ < \} J 

^j-lLc 80 £_uJI dil£j_d (jro* ( jr ^ 4(j^JuJI 1 ^"1 (jr^ 1 

d>I ^Lc! LuLLajj_i (jy£^ .(>L>.jLli] 4 jLc jJI 4-tJLv 

^-lSLIj ♦ <jLLsj-cJ 1 (dlUejl djLjl^-pJI ^1 J-SfeTu-ul JuIs djU^>J! ^-jj-t-'aJ 
dlLlj-C J-Lul Jula dlljlj ( nil J_jLu^3 £jL>. jJt\ (jL_ajl Jsi^ ^4 I tit 

(jUoj-Lxi e. LlJ (_sLojV ^_uJ I ^jL>. J I / a! . 1 U. /^Vl J1^9B-4J (J-uLlH j 

3jIjj» 4J1 3 a ^_La_il) ^jl J I ill (j-c ^j_oLiJI (JIloj (^jJI 4jjJI 

.(djLiSJI Ijla J& 227.226 ^ «^jJI 
^jU-^JI djL^LdV I Ltiajl 4 it 1 ,n ^jLLaj. „,ll (jLj j_jl_d jL3Hc.l dJLafcj 
Jjl mmjj ^j»jIUII 4jjjVI ^-ILc. .^jl>.VI 4_t£.Lu-saJI diLseHlUj ♦ Ull 
4-u-uJilj VI dUj *—(j-° La 4-j! I d>*3 ^ILu JjLtuuJj ^ clj-^ 

jl g ->rJI 16 j 15 <j}L£LAJI ^ ^ jj . ^r\-j-cl < <^ll JL^aJI 
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pJLaJI \Jst 


0 10000 20000 30000 40000 50000 60000 70000 

I I I I I I I 




V L^c.Vlj £UjJ| 

^LLJI^.AM jU>Jt 

jjI l^ijLuS jji. 1 
(ji>JI lji£. U) tu^UI 


^lill (J « njl 

1948-1947 

oJlitll ^ /1-.j11 , nil 
1971-1969 


oLL^VI 


-1947 (jyi 3jL3elXI CjLV^JI < j7 -3 jL*£:VI (j-® Slj^ol (jjaLa 4 uXL jjLLj-taJl 4_u-aj -15 

£rt^>»JLJ JljIj-j ,3-c. 4 jjJI (jliaj_<_u ^UjjVI th-vV . 1971 - 1969 ^!j_c.Lj SjjliLa 1948 
. a i_jLu-uV SjutXI 

Source: Richard Doll and Richard Peto, The Causes of Cancer (Oxford: Oxford University Press, 
1981). 


- 














pJLsJI 6J9jji 



, < 11 £-L£,VI Ji^V . 1977-1973 SjJLAJLi 2b,LL» 1957-1953 SjJULII ^ iuljJI 

Source: Richard Doll and Richard Peto, The Causes of Cancer (Oxford: Oxford University Press, 
1981), 
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?<SJ9>*> pJLaJ 1 \J*> 


JSLi-uJ Jl>. J 1I jJ I t £)j LSLcIt t JljjvjJ 1 ^jSLtlaJI ^ »<i A / < 11 

£-olj .iL^jV! IjlA £)l C > nI Ju9j 4 3j—ti*.VI Mitfl CjIj) f < <itl Jo^eJLo 

(jLLd^_<jj <- i in i 1 CjLj_3jJ! JjL*_a 1 I JuJ! Jjljj ^-11 Ij. 

(j-AJijJ (jJLuaj La J_Lc. ll^ j-£\ aLailll <jV L^-Jj 4 1 AjAL I^Ljjl 
41 ^ r r. 4_a->»l—Lll CjLj^jJI JjULaj (JjohH CjLLUj-4jJI ill J Jo. . JjVl 

^j-uz> i_La CjLaL^jl CxjI^ jJ 4jI 4 LLa_ui> l_a_$_) I j| L^JLv LT lc. 

4-tC.l < 1 CjLselllll JiitZu-ul JjIj3 O ' (jlSJ ‘Xsz -l zz - us <LLll11 

. (46) JiV! ^ ^Lijjl 

.JLjJLl I JJb julC. (jlloji Mill 4_uLjJL>JI l-iLxujjVI £)l 

1 aj i (iV 41 jL>. Lclijjl jJujI t JlL>JI ^Lla (^>LJlI) ^jjJI 

4j?c_l1j j Jl_u La^ lLU^j 4 ^-cu-g-oj-a ^jo'\ J^LL-La Lujj_a_jJl^ 

jj)^h 4 ju_uIj 4_j^IjJL>. CjI^_jJu «^ZLu» j «JjJ» Jl>-J jj 4^j <14 miU 

c-4_o*) Uly^L 3^_a Lc^- lJu j!£] jJL>JI L^ ^ 

^ jr _i_a j_j <LlIc. j_A La-a (I Ju>- lj-u^ »i a Milt aLJ^ j_lJI 3^ mi ill jjj i ^ysjjCu 

4^_L_i_a^^_a • ^<14 mi 11 l j r A ^_yj L-II a l^-a-<-uJ I 3^afu_iJI ^ a *>0 4 JlL^JL 

L 4 JJJ t 1 jTiL>i1 4-lIc j_A L 4-4 3^_a <Llcj ^Jull jL_tSU1 J. MM n 

1 La^ - 4iiJLL& <UtjLai B c_jL^IL!Lj 4_>L^VI c-.<_l<-uJI 

(jj ^ Ml (JrA_J 4 llr. J_A l_ 4 _a _}j_4_uJ! (_^_J^Jj_aVl (Jr\j Lc^-uTd 

♦ a c_jLu_4jV tillij ‘Sj_4 (^tuujLj oLLJI 

L 4-4 CjIj-4 ^_l<-uj Lc3-lJu cLjLLij^JI Lu-ajJ^Jill (jLIo^-i-uj 

4_jVj 4jLJLl j_t£. (j-a U > aLaaj i yu 4_jlc jjfc 

4 t jl_jLjJI 4 _j_Lc. l_a_a Cjl^_a d<-<-uJ ix.^-nTu 4_j^j^_aVl Cj^£Lu^j ^ 
«jTl-ij)) j «Jj-i» CjL^^LI^VI 4>Juk Cjj12 JlIIj .4_J^jse_a <_jLujjV tillij 

^llLo Ijj- ^LV J-4-4J ^l^L^LLJ! ^IjjVl yuali^lc ^V><1 Jij.uLuV! 

/< »L>^.tl jL ^ylc. 4_ufu (j-u-u jJI LiJLa-t-uJI Oj] ^till ^£1 ^jJoj-«-4i-a J 

<Ul «LjIj . {A7 K^\ (jLLdj-4jJ i (M^j jJuuzj* (jyJt jLlII ^JlA (jl i^ljj 
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pJLaJI 6jg jjb 


. (^J^LsjL) p '*• CjLjI yh C-.<-L>0 

4x.jJJLll lL^LcjVI c-jLu-uI <jx t ^ It i a ^^ ^ (jV! (Jjujj 

< mj Ijufcj . 4_j (j-uL-aJJ jLaX.1 4 JLUVj (jlUj-taJl ^j-c 

Lciajl N J^7~ A (JJljj ^ liU. :c--<-geJul ^-cJjl>o j»L3j! a!j-J La 

j_a L^_4j t((jLto^ mi tl cjLj^jJ 4_>jl_Si,l) cjLj^jJI ^jlc JM^^LI 

£)l 1 gif. 4^j_Iail Cjjl y>* ^jx. 4«^jL<jt>JI j-5e_*J I » j-uSL IjJ Jl>- j!j £! 

Ox*_lJ1 q-a 4_3l£ Jalj j-u5o Ju9 J^j>J.I IJl^j 4 1 U JjLjJJ 

. ^jLL^-tojJL 4-oLuII cj^lSLtiJLl (J->* 


I £>^Jj 44K miU 4>jl^J 3 ju jx. VjJL>. (_yix ciiLufc 4JLJL>Jlj 

^LLuj-J! oUj^il . 3_i^>.j^ j_tx 1 grtjitVJ 4-u-ulj miU 

CjLjLusI (j_a Q3 4. j 4_j| ^Lu ^jJI 4^jLoVI ‘L \ £)l Jl3Iuu 

Cj'jI j mi II ^ula-S-g CajI£j 44j is\ V mJI 4jj-stil Jluxj j-A 4CjI jL < <J1 Cj_J y>~ 
_j 4 -Xj-4.<J 1 JlJ Ju>u ^I l_£jj^jlJJ £>43 t £)Lo I 4 -c^^.Lj 3^£j5e_g ^-X. LJLLajj 
t^yz t 3A4.J t 3 Jlj Jx. 4_t5Jj_gI CjLVj ijr 3 4 4xLoJI ^Lua 55 

^Jlc jL -£3 JjjL 3 tH]l I Juk cJj < jy lJI 4 r Mill ijr 42-3 . Cj _Jjj>JI 
jJI CjLL-^I o? Jj^ L£ 44111 Ja 17 oj Jl 4 11>U* 9343 _» 

( j_c 4_^.LJI JLUI cjVL>.j 4^JU t_3JI 90 _j ^1 4 jjJJI! 

3jljj L 4 J oJlAj .4111 70 60 _i CjLL^dI 

Ctuil iSj ^' 4_Jj-i iS ' LuLL^jj-j V ^j5LIj 4 4_LLL^_J! J^lII 

4_j^j^aVl O^-*-? Lr^ CjJ uj 

. 1978 ^Ll 

4ill 30) Cj \j?Ll.u \' ^^^LdLlIj Cj^I^>* (j-° Jajj JlIIj 

4_i^ \yz LkjjjG Ci>J 3^Ll3]1 4_lSIj_<u t ^ ^ < ^5Lx-> 4_J I 4 (LuLLaJ^-J 

jjj_ll ^ ^ \ \ mi \ i- 1 t 1 .ntlj JlLS (jl JJl-U IjiSLaj . 4_4jLuo 

3-^JlJIj 4-C^-<-uJi Ju Jl 4 4_U_u Lu-u ^-LC. 4 J L<-U-^ L^jI 4^jI^_L>J I C.<-<-a-lJ 

4_u^3t_4iJI 4 jj_>JI jjl Jl_uLj Lg_AjLug.L »Lll<-uVI (jL-u-uj cjI^SLjJLI ^L. 1 

4x.L_4JI ^Lua 70 Lfcjjua 4x.j- uA] IJl>. (j^\ LJLUjJ cJL^j? jl 3J) 
cjLs^-LaJI ^ylx. 4 x.L 4 . 4 JI ^Lj-« 55j 4 4 >L>oVI 3jll>.jJ1 cjLs^LJI 

. ((3-Jaj Juu ^jJu>JI 4>Jufc ^5 Jj 44 JjL^_4 4xj_4jJJ LuLLaj^_» ^jJj 
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pJLaJI J st 


^_lsL<lC. ^Lr. JLlII JlJJjlIIj <jUaj-<-uJI 4_>JL*_a 0 

^1 < Mtf'iVI ( j_c L^L>JI j_Uj ^^lll j-x^LSjl!Ij ^jU-iSLII ^^LjlII ^LjI jJsj .Sju ju>. 
jJLLa-a ^ ) L^Ub (j\jLt-aJLl JLoIdV! ^j-o jujulII SLp. jLSjV 4_l^j3 
I 1900 Ljj_L_u (jLLsj-tjJ! {j-a cj 4 ISLj^oI cjIjm < ng->JI 
^Itu L^-a *700^1 jjl*JI I jjt A4- <1 1985 ^Lc. JjJL^. *4 < «aL>Jl 
(jL5Lc^?lj I l_4^ .(17 J^ mi II) Lj_jL^j jCjfejlA/It £)£Lcj 

CjLj_3jJI _3d_C t-la-t-A uV <? 4 t(j LiAJ I Jl_Lc. ^^_>. 1 CjLjLLsj-ljj SJlC. 4 ? mi 
*4_I_4_4i_ll i_I 7 <—I 10 Cf^ ^0-A ^ ^ LLj^-taiiI 


c.<Jjl>. JlSJ . 1978-1956 SjZtAll l _ jr ^ SLl>JI jll^ ^ if Luw^jJJLi ^ ^ ^J1 AtWI t L5j ^ <... jjlc. -17 

(JJa 1956 pLc. (jy-'o-ii .(JjJal 5juc qj) , " 1 j *j Luu^UIj ^j-uLc^JU ^J1 AU>VI j>.♦ ^ <LijLa-iSJI 4_>JL*J,I 
OjusjjI 03 4 j i <i(ll O-i 15^ 1978 pLc. ^~rvj .. t-> ^A 4 jlU 10 <~~tl jUt_i 3 Ll>JI Ji_t3 ^' 4 * p j 



2LJIUI oljJLtJ! 
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pJLsJI 6 j 9 jju> 


I 4 J Lc.^-Lcu cj Lj Uaj-t-tJ I I l-«-l<-uj cjL_l£ijJI jLa 4 ^|jL2JlLjj 

^ 1 Q j i_Hj 1 lj-U.a] 1 _} LSU Lj VI ‘ Ls i ^ L-Lt-u 

. <LuVjLu-saJI 4-C.l r t<~t tlj ^Lcl Jl>«j £-31jJI I JlA 

L^jL>.L>iJ jj_J I JlJ*. I C_u_Jj_£ J-^C JLLA CjJl^juj 2^1# <^\\ oJJt 0^3 
Jjt ^ylll 4 beta Blockers Liu cjIj-usLx j_a 4 I jlA j_lc JL?e_a 

SJljLs LLu oJJt j . LuLLajj-j {jr ^ ^ <1 ^j-v l_^_L a 3Jl».1j 

elj}L> Lajj-Ls) ' 3jLa*ljj 4^jJI tU ♦ <>> ajjjLuail 4_3fcjjJI 

jj±£ ^ -v. jljJal 3 jl*_U j-L^j 4jjl*JlI cjL>^j-3JI (Lj^jI 

lUjLjI ij^£- LjjI J .3JljJ u>JI p j 31 3 r 4_!jLu^aJI »1 gif. . gLtl 

(JJ-43ZJ glj^Vl I JJt> £)t JLAUU Jl 3^ 4 ( jl_4_4lj^J! 

thalidomide jlusjjlJLJI 3L_uLa£)£Jj t2UUl>Jll 3_gLjJI CjIj_uL 1 II 

colj 4 4 -j-jVj j II cjLcLLu^JLj <l3j cjjjt 1962 ^Lc jJl>. i _ 7 3il 



< jy -oLc. t _ T I>. I960 ^Lc. L^^LLalj LjLLaj^j 3 jjjl>iJI 4jjj>U (j^n^p Jjl L* SptiJI -18 
.4la^jlXI S^pAll . 1976-1975 

Source: M. F. Steward, “Public Policy and Innovation in the Drug Industry* 4 , in Proceedings of Section 
10 (General) of the British Association for the Advancement of Science, 139th Annual Meeting, 1977, 
eds.Douglas Black and G. P. Thomas (London: Croom Helm, 1980). 
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pJLaJI \Ja> 


. jl JiLlII 4_a^L<_uJ! Ju Jt nil 

Vj t jljiLJI j_a jujutil 1 £Lj^ jLt-o j_uljuJI 0jjt lilitjlj 

♦ a 1_<~u-La j_& ^jJI JlLJI jj^j jl 3jL5eHl.l CjLjVjJI 1 aj t» 

jLJjUW l-<—L^jJj £-JjIL>.| S^ljJ J_U (j\J La cJSjJLs tdjLJjL>JI J_l9L<LjlJI 

^ { III ^1\ J_»2_Jjlj tCjlj r (II Cj^Ij CaI m" mil Jjljl 4_JjULa 4_aJj_c4jJJ 

^_al_C. lUj 1 j_l<_u £-lmJ ^J! 4lUj 1 J M ♦ lint1 ^J_llj I ( AiAlJ djl ^J-UU 

t c-jjL?el!l (jLSjJ 4 j>.jjJI cilli jijjuj I979j 1978 

4_u_ajJI CjIjUAJI 19 mi ti 4jj) ll^U (jLaVl Cj 1 jLlltw' ajLjj 

CjLjjjj^ 4_JLjl 3 (JllLtl (Jj i ( m ^U*4 - ( w ^ k>• f 1 LuLlajjj 4 jjIjJ,I 

I960 ^Lc jj -^ j tCjl nun-%JI ^^Lc. ^ j^_l u-U I 

^1 Oj, Cti\ 4 l£Ljj»a! Lai . Ljjjl ^LjlII <J1 a»~ t »V1 Ju3 jL^lII 
( jr lJ! 4 \ isi <? 11 CjIjLlTlvVI 4-lIc. ^j^s-o jI t nj LoLuaH^I Lsellla 
" . .•% V c-^j-a ^jAillI CjLjjjj^ jV 4^ljjJlj ^IjiJLlI 3jl.il I ^<1t*>~ 



jVjjJLi 3j.lt 3 a 3 jLseZtil CjLjVjJI ^ jLSjlJI jjjlaJ 4 3K i LglLdOjj 3 Jlj Jl>- j_j^L3a. c-SLiill^l -19 
. 1958 fLi 4l^jS 4_^ 

Source: H. G. Grabowski, J. M. Vernon, and L. G. Thomas, “Estimating the Effect of Regulation on 
Innovation: An International Comparative Analysis of the Drug Industry 1 *, Journal of Law and 
Economics 21 
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(1978): 133. 




pJLsJI 6J 9 JJU 0 


JSIUaJ I US' . (4-UaL>.) 4-ul-LLH-ul JS|J_3_5fcJ 4.JLJJJ Vj 

^ 1 ^ <tljjJIj *1 j_*JI (J-ljIjJs d^SU- IjSL&j < Uu cjI^-c^U. JLol 4 JjU-4 
3LLJLI CjIj) m nj 4 _j_lL 3JI 4_u_ulj_«_ujJl 4 jLSJLj (j-uLsaJ,! LiVT 

(^JLuk 3jjta 4 u jt«> 4_L_3 j Cjj^Uaj 1 £ mi<? i (jrutjJill 0 JlA £)l 
j_lsUa1I 4_UIjJI 4_l0|j_U_ 3 . J_uajjUUI ^j-4 SjLstltU CjLjVjJI CjJl3jU tg < < <ijj 
J_j_ 3 <j-° Jjj-^l (j- 4 3j_SiL) 1 gj'*’>» 4 _j_uL>JI UjIjT 4^jjJL 

(3dJ-^ LUgSI ‘(JUll (J-t-u-u ^1*4 U-A 4_d.j_tioil cjLUUJI 

SjjulUJU 4_j_jIjJlJI djLS j mi II ^j! cl^ j ^ L .‘^ 

f ll^UI *dJl51l ^UJ! ol jlL<> 2LL>Jj^G Jljpv «ulm,i ? .tl 

^_lsU*JI US .SjUail cjIj-uQJ! ^L. 4_jUj Jl>.^ 3 Vj .t <>» ^j|jjJI 

3jj_UH_U aljJJl I (j_a Cm**- mi jl UJ1 g»~ 1 til juu^>- (jl J) m » ^ylli I 

t I^jvVI 4 j^5tj ^Lu j 3 j, t .Ilia £)V I i 3 j-U>J 1 4 -l.u L>J I Uj Ij_u G cm < <n 

^~ \ • y. LI -*■ ts~> 3jlc Lj j ^1 *»- .-^tl lJUgS! t^JUIl ^j_a 

. ^^4j>»jj>. 4_uIdj- a 4_JL* 4jjjVI 

jljGaVl C-i-U-oJ J^| 1 ^ . „"\ a 1 r 1 / . j CjUUJJI jj_La3 (jl Jl_3jj 

tCjUUUI (js>*} U-*lm 1 JlIc ^y^juj Ua^-C. C-<_3 j>J 4_>oLJ! 

3 ^-l-lS t -11 (iLS_<u (_^GLj V djUUUI 3 j^G ^jla I 

CtAuIol U LI 3UaL3ll 4 3KI HJjJ t 4 i^-^jJLl j-^L3aJI L^j ^Lj ^UJIS 
_}Jlc. 4j5t_xII]' cLIS jlUj .^><-^1 C^- cjUUUI julG ^U>V! 4GiS ^Jl 
\j L j_, 1 ( ,i j tjl^ 4* * tiL lLj-l^JLj jl>.? cjUUUI ^yjU 

Jl^ ULIjJ .3j^LlII CjjIjj>JI 4 III >n U-« j-^1 4_cUJI 4_5txUU 4i 1 ,,;Hj 

CjLgI cA->* LI GaJI ^ylc, ^iaJjJuJI j • ^ 3j | VI 

.JUi 

*3JljJl>» ^_lsUc <-^l mmSI 4jjju-s Ij^_Ajjv 4_j^ CjjLjI ^ jJI cUSjJI 

7 L-x-lSjG JljV jLa ^ 3 JL . 4-dlj-ua Juful 4-ULjj-JaJ UaJ I 

4_ ljv 1—Li! (j-c J j 3 ^ JljvIj ^ I r. jjAjlJI (J_i_S LUmj [£,C) 1 ssc, c-tS^-o c^VT 

(jt < lS>-^ 4_Lt_j_jjj CjLlSj— o 605 _J 4_JjL3^c ^sr i's~> JJlC 1 1 4_uVjL_u-^JI 

< j »il3j 1 nil -^LJaJLl 4_Sj_xa isr hi jGaj ^^pi-iJjl Jf^J U« i i^>j 


6fl 





?lSj9jji (oJLaJI Ja> 


mi II jIJLc. £j_L «Lal^ OJLflJjl till jj 4 jljILij . ((_£j_&jJ!) 

jjVI < 1975j I960 (jr-olc. (j-u La 4jjLtL>JI 4laJ«JI 4 j«1j L^al« i^i? 4 i iiaL 
4_uV.n i^illj SjjLcjSLII (JiiljLli-VI <LiK J*s A' Vj .jVji ojA 9 50 ijjijtj 
t—ijLallllj aljjJI 4ja i n (_jl^ 1 (JLlIj 'p~» .>.11 j_LU | jufc tiJb (j^a J^l 

4 l. |IU (jlSLaVL (j_j5Lj JL! Ig.a JLiV (Jjjs-I tllljJjiaj 

. (_JI a." t ,iVL 

^^3 iL Lajj4lLi 4 j1s_jjjiJII 3JljJl>JI 4jjiVl JJl£. iLa-l IjSLiij 

(J-Lc. ^LljjVLj aljJ-ll J-JJ) 1-1 ~ (_5 -Lc. i_3j_L£ij (_£ jJI JUI 4 1 .n't J a" . . "t (>L». 

. (S0) (22.20 JlSLiVl) d^JI <_iLui3. 

3iL>JI tijl a-a-g'ILt 4 a«U a SjLxllI tliLVjJI ^ tliLuiVla 

tjL-1 Jjj SjliVI (jl (jrJ-3" .j»jL23ll (Jjju tgjjSL! aljjtllj aljL*JI Sjlil 

Lai iLjjL>. LUa_La3eJ 4jJL>Jtl jjlL 3JijJu*JI 4^iVl ^Ljl <*■ i>i3L 

<_jLjjiI Li^la jjjiaHll 1 3jtlC~tl ^L3 jj| 

{jr £i ^J_3j j y ^ ' j^LJj JljJl». £j£l C<se-JI (jl L3_>- 

(j_C 1 <^i J ^ mi 4_j_aI_LIIj 3jj) t-u 11 (jljJLil 4 _aL*JI 4-sr <«M1 

l£l^ j 4 j \j Leu I JlIj . 2jJa IIpJt I 4_3j_*_l I j j j U " Lli I ^_j_L*_j 

LUsIj-aI (_^ (jt (^yjj (^-lLJI iL-Stt-Jl (j-oLst^ j-c) (^1j-euli-uJLalj 

j 3<3q J-mJI t M 4 _l£j jJI 3 Jl*JI j& . 4_^_uLa Lislj-aI <JIjj V 3 Jli JlC. 

JcJLII JjLlu I JL>. Jl » i 11 1 l_^J_L>«J j£Lu 4 j1 . 4jJul 1II £J_eu j_d ^ jJI 

4 £j 1 r, t *\\ 4 j_^uJU 4 i « ii it I -20 

. 1980-1972 


Source: Arzneimittel-Forschung in 

Deutschland, Pharama, Bundesverband der 
Pharmazeutischen Industrie,Karlstrasse 
21.6000 Frankfurt 1979-1980. 

1972 1976 1980 


50 
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pJLsJI 6jg jjh 



1950 1952 1954 1956 1958 1960 1962 1964 1966 1968 1970 1972 


. 1972-1950 SjlscIXI CibVjII Jz ^ JjjLuall! -21 

Source: M. F. Steward, “Public Policy and Innovation in the Drug Industry", in Proceedings of Section 
10 (General) of the British Association for the Advancement of Science, 139th Annual Meeting, 1977, 
eds.Douglas Black and G. P. Thomas (London: Croom Helm, 1980). 

tjl ^ t m! (j! cjLgJL-uj A (jjJ! 4J eJaLiaJll) 

JSIJjluj , ,, s £)£L$_4 4_i_L>Q £)| AU>V1 

Jlte JLib^U 4_^Lus^/l 4 jJul1JI I ,,ll ( j_A tUji-y. 

4_j JljuJI £.j_<_u ado t CjL^-cVI C < a 1I jl V] ^-uSLII Lfcj-uLILj 


CjIJlJ 4 J < n Ml L-Sj 1— t -l C—tbJI I.-LA 

Jjj-J ! 4-J-3 4_L*2J^JI 2 *>■ . U> 1^4. a v j A Pm 4j 4_a^SL>J I 

SjJ. 4 _ljjJlj 4_tJt_uD mi 1000 < jr i£- l^K < u Juj-J 4 jjj9 
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J9-F® P-W! J* 


1 985 ^Lc. ^ Ju3 £jl Laj . 4jjdij jjLse-o ^\ JluI j£ Mil 4 j^Ij 

(j\-jl^c-u3 (j^LaLc. lJijjJI <_aVT 5 J5J 1j»aljlLa jL-^ L:r l>- 

?.Lj_LdVI <U U •>,! Jjjl_^_4 <U U 4JLI IjLjfcj IjjljlL« (3Ij-«Ij Jj>.j) 

^jj_»jJlLU *-1 t UV1 4_jJl^j La <»vl /jj i£fi tl ^>.LLII a! A^.tl 
4 M g « Sj^J-O 4 jLlC. CjIJUN-J (j (M f iiQj ^U T lA>U J_L« (j-4 3-}Lc CjI j3 mM Mill 

. (5I) , ^tl t jK,„t3 J t J T5,^,^,-,l a .'^ r ji£f i( jjJ,l <> 

J) j 3 ^.j (jLSL^^fLj 4_j| Lj<-L>- 4jJlL*JI 4-sr i^tl 4_a_k_La C1<_3_3 j>o JlUj 

C.I -Lu jJ U-ja t3^JuL L a (jljilj 4_aL*JI 4-sr <«MI ,JL=e_a ^ jr 3 4ju_uIj CjI jU-%- 
jj_^_L3 J-j-S LjjjjI L^jjj-Ld Jl£ Cj_)L£ 4_jJjVI d I ££_}L_1I .L" 

Jjj£i] 4JLaj>* 4 a tVi 11 C('( mi CiljJj .(13 J II Mill) CL<J Ju>JI L-tlaJI 

. L L3Z-U3J I < 4j jJ ij$ l 3jU> 1 ^1_4J | 990 i^r L - > ' (jLojjl 

(j I (UNICEF lJi_l^j_ljj_jJI) 4-lj) 3 U 11 SjLg&rJll ^a-aVl 4 mi < mJ^o C «11 c. Ij 

jl JL3 _LdVI lr\_J^La Jl2j JIjjV L^-Lc 4jLj3jJI 4jJlsl 1I ^jlalj-aVI 

£_j_2JbJ! J-Lji I jJLl - s>j j 3 n 11 jl jlLJI 3« tlj ^_ < . u _> L j| Ala p ^j" 1 " 

<> JULVl JLi ,UL c&'te ^ ISj^at c^! Jl^Vl JLU jLdlt 
J 3 U t 3 t? 25 (J-jJLj-b . ^Lc. J 3 U (j^jJLa £jj * ^ «j Jljj ^ ^cJIaJI 
^l-t^-llj 4 _u-^j>JIj JLiIdVI JJd/ (jl a 3j3-%- jl JjJ uiu Jid/ tiJjIbj 

ciUjJj (.^ru^La 4 (j-a (_jj_3j L« Ji3j jlj^-Ilj e^Jiil ^J1»< utlj 

^Jl_a jL-id ^JLjJI JL3_LdI J j 31~ 4JL^t_j UNICEF a 3 j <n jij-JI CjIJlj 

^1 1985 fLi ^ ai^JI oIju jc>j . 1990 ^ J±\ l^aVl 

. (j^qUa I 8 ^j3l3 

j-uL VLLUl jl^: ^ cUUai jolUJI ^1 c^jl: o? C^l Lu Vj 
4 jj-5cJL1 4j 1 ^-<-uIj ^LLaj ^ylc. 4_jJI ^ m ^^^al^JVI ^-LoillJI 4(j^_5t2JLa 

. 4 1^1 II CjLoJl>JI UL?e_4a ^Ida LuLUj^_> 4^. Ill I c_jL_u^Ij 4 4_uJl1I 

JLLUVl JJLij jIj^JIj^LUkJI JULVl 

14_c_i-^L_>J I £j-A j* > lj-<-u-J L_3_udJI ^4 c_jj_3j Uaj . 4_uUs VI 4 _i_u^j>J !j 

LSLj^al j 31~ I Ij .^^Jjjl (J1 ♦ < ntl (j-c jA ^_tC c 3ill 

ilx^-3JL« I(Ji aU>T Qjsk&jH ^j^jl jlII 1 I^h1 1 * 

. LwljJI jdljJI ^j3l3ll Jjtjjcj (^jJI j-«Vl 
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pJLsJI 6jg jjh 


j^l jj q _a il t LuLLaJj-J J) jt"» * ^_lC <_L^>U c-JUaJLl I JlAj 

^j_^_A_S ^I(JI VI £jj$ S ♦ rT\j & 4-L <-uJ t 4 j < lojJ I 4_i^t_u^aJ! CjLcJl^JI 

4_j_9Ij_a j_j-C ^ ^ 4 «**i V mi I jl jI *4 <<-^ V Mia ^-tc (>JtJLJI JlIc Lgl^JL*.* 
gl IS-\'n- '",, a J j r ^jiLcuJI £ IJ CjVU- <■ a IS-W Jlill ^J_u_<-U ^yJjLS * 4 _l£ L^ 4_l9I^-A 
L»_^liw ^g_J p^ /-^vj. a j/-s> <~. ^j_jJlJI ^Vj-£ ^JlC. t h i/~\ \ JJlC. $.\ jJI^ i IjljI 

. ^4j 5|j-*il jl j a~ < mL 

(jl jJLJI z \4 j-5txllj jSLtll CJ jJLI (j_A Ij-U^ LuL>- (Jj - ^ J V 4J 

4_3j_*J,l (3-^J J-4- * -ll 3-iljl CjJl>.j jJ La-j-3 4- i -L > iJ (j£L$j t4_L«l_Lll jl 3jj)t-u 11 

(jjJ c^jL£ lit VI 4 ^>JL*JlI c__x_j_IL_<_uI j 4 _jjjVI j jj k>~ d>^-^ *3psljILtl 

<j_4 J-O-US aIj-iIi (j-^L-4-1 V il tSj-LsL^m (j_A J Jlj9 Jj-J-S 4_lCj jj^o^JI 

.}L^t c£Uj^?oI ljufc-4.^ V2 UKj VI 3jIdUJLI 


qLLlU 4_3^_b j t^J-ll ^-^nJLl ^_<j_*JI iU / ..j"a jljI^j 12 JfLrJI ^!j_i jl3J 
22 J *\ Ml II J 4 h JJ , j U IIj 4_J jJuJIj 4 _aL*JI 4j?tj-^JI 4 _ujJlII JlcI j 2 l\ 
(jy^ll ‘ 3jtlC~tl JjL^jl ^LajjVI jjfcj j^IalLl! I JlA (j_A jj^VI l-<jL>JI 
£-iuj-j Ij-tJiJ^o (jr^ «3juljILo Sjjj-sa j (jjJr j miJ ^j-uLjLj 4_j_tlaJI 4 jLI*JI (jyic 
Jl_jIJP ^ylc. 3jJ,l t 3 JljJP 4-c.^-<-uj jl^IjJI «^«lt ^ »U11 ^LajVI 

(^j) r Mill JjuJll J-iujI Ji^j tj^xVl JljIjJ 3jJlI L-3-GOJJ tj LuilVl 

^_y-clc. (jru LuLUj^_> ( jr ^ ^Lc c-^-i-lU 4_«Jl 3JLI 4-uJaJI CjLL^djJI 4 3KI 

3jL5tll,l CjLVjJI *«QjI!l1I jIjujjVLj 4JL>. 4JllL<sl 4 jujI ^1 I983j 1949 
C<*\ l ^(, i>lj t^l^cl 0j-l1l£. ^ L^JliLa! 4 j^Ij ^yJI 4j lUll lJljJISJlII C*a£.\jusl1 
oj.J t c «11 <mj t^JL^^-VI ^^y-LlsjJI j’LljVI 45X1 114 y »ii 1983 ^Lc. 

4J «UII 2L>JLm ^£L t-JLLaJI (jt 4 _^L>>j tCjLdjSL>JI CjLcLojjVI 

.^jo^SL>JI jl ^LkJI L3-II (j- 4 4l_u-£2_>o L« jI^-aTl<-oIj 

CjIjIj^IujjIj 4_j_lL^JI claLtfu-UI n ' 4jLj ^JLjlII ^ 3**< M ^j_a LiJLafcj 

^1 ^ JiJj LiiajI ((ill MMII • I Jlj^ju lj 4_3K 

MJLa Lj-jLLj^j ^ 34 . CjLaAlII 3jLj c. ij < nj Jl£ La-^ 4 4j>JL»_ 1,I Lkiv 
(Jr1_jLua_A (jh iinfl (J-uLjV 4_J£.I_LuS cdljjl 3 JljLaJI La t^jJll (_Jl—<- uJ 
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?iSjgjj2> pJLaJI \Ja> 



ijT 2 l-LSe.ua (j-aJJ.1 Jl>.I^JI jj-saituiil 4jjUtl ( < nVI jL*_uiVI -22 

jLju-uVI ^Ldjjl SjLsej 4j t rtjU ^ T JI CjjLfljjl JlSJ . 1980-1966 ^-oLc. 

jl « l „VI (_ 3 _IaJU jLt-u-JI ^ljLC.Vl (jj tjjlSLujJI ^-LqJU LuJjV liilj 

. 100 j-lulI ^ jJI I966^lc. (jy^ La Iljp.m.1 4 j«ii iUj SjjuLa 

Source: Professor M. Schar, Zurich. 

^JLlj J_A I Jl^J JjJlJI £)l 4_3_3 j J_^U! 4.1 Jlj 

OJ?^*J 1 " * JLJjJ.1 1 *(^jJI 

( J^Joj *!.$ <- I I III (—MM^I ^ git tl lli-Sfc-t-11 ji ^_u£Lj 

^JlZLII I Job (JlLd j_>i_J Jl3Jj . 4j>- I^jv. (jj-S {j-A 4jl_a_tl/ jl 4 _La 4jLj3jJI 

( jSUj il L^UJIj! ^Ll>o juu ^ylll 3 julU cjLvj^ ^ c^*_lH 

(j-jl J~ J4JMI J-CjJLl jii 4 J~>- jlJLc ^ljL5tIu_ulj (jVl 4jJ_ i£La LfcjUijI 

. cimetidine 

1—Lt-LJ tl (jlaJj-al ^ a ^-4-UJl O-se-JI j^>«j J-Ij 

Jui' 4_J_uul_La ^j-uu is~> ^j-oLlII CjULj 

(JlLc i£)L_ojVl SLp. 3jLA (jV ciJLIi ij-gjJI (j-* IJ-iij ^ jJUJ £)! £)J-i (JT& 


69 




















pJLsJI 6 j 9 jju> 


4_ojc_jL£ JL>. 4djjjL5e-« tCjLjl(_^L j 

85 <j_A 4_ut_ulaJt L^jJla SLpw < >i i £)| ♦ 4-Lt-u I 14 Jj Ju-^ij 

c-'-L>o (j5Lol jjj tdjjLj (j-1 ♦ m till ^j_<_o ^j_4-saj C1<- L ^J t4_ujj 90 ^1 

(j-jJ-ll ciilljl jl « r.I ■L'-’j~ ^ ^_42jjV iLfcjLixi( jl ^jLLs^-aJI ^JlSLtiul 
4<4_Lt-u 12 (^Cl<.uJ 4-4. a- aL>JI ^j-A 

. I Jljju l_2 J_& Jt^>j La Ijl&j mU ij\j1juj JljJu£. Lt-L^>» ^j_oLlI1 j1_a£. I 

4_LaJL>. 4 _a^*LJI 4 LjJl^j_<_ulj SjutHil CjL^jJI S^SLJtl CjLj^jJI ^Jlc. 

3j mi c. cj! j) < < ».tl cJu-salll ^1 4~<Ln a 4(^LK^1) ^jL^jfuJl 

Juj-Uj J/LwJuil <j_A 4jJJlLII j-uju J t>*A\ lLL!5 Lajjj 4dj_L>.VI 

(j-a 4jLsjJI IjljI Luu^a t j_4i_jij .ajJI tU♦ ts) 4_t^l^_oj <LuIdLjJI Cy* 

j_j_c 4jLc jJI oJJb^ - J «>»4f 4 MMta 4 jLc jJI CaJ 0 Jul> JILa 

tiliii j_5^aj LlILc ^Lbtj t > >Utl 44 <?K a 

j_a!j-> 4 M h i^a 4jLLu La ^Jla 4 JjJu>JI (jy jj . 4->JLt-o-U a 

£>£LaV ^ j mi tl Cjjl j-jv £)-* * ^LajMJ! j_uIjOJI CjJiitjl jJj . 4jL9jJI 

^jLLj-toJI tyjA 4jLsjJI (JL>. 3jLjJI J_iL*J LaJ tLt t ayuz 2^Lj 

(JS~) -Ljl ^J-A y-A> JlLII 4>J_A (jLj 1 A \ c. 4 4jj_A jJI SjjjJ! ^jIdIj-aI (yA j| 
j-SLJLl V mmH LaJlA_(J (jy^l 3Lo^Jl CjI J)'< < ti 4_oi^ (jl . J_ul Juil 

Loi> _AJ / 1 ^ 4 jL^V! CjVLv. _}JlC. J_A ^ 4_ 4 < (iLtlb 

^1 aLjlaVI ^jLLj-taJ JjVI JlIc 1175 (j-« 44?KII 4 >jla ^LajjI 

!ju>. j^LlII ^j_a ^ 1 i<~t j <<1 II jLiJL>.V1 

(A-Jt>jS) (j_A LajIj 4j1^jJI «3juJl>. CjVL>. (-^1 <^1^1 

(Jr1_LJ -%-jl Bjjj (>i T\_J C( < njt L^J5 Jj (^^Lc jlU r4 ^->- 4 jLs^ 

(j_A aortas <^"<\ /j* \ 1»\t a A aI^->-I {j\ M^-a 

IjJaj J-jJl iyAJ .4JUJI 0J14] 3j^L» L a - L A^ V (J-4/LlII (jyiC. 4 h mi^H 

l_a_jJL5Lj J-a —>0 cr^’ 4 L^Ll^ 1 (jy>* L)J^ ,l 

(^oIj-aVIj cuLLU! cjLLLj, «<ill cjLa^Lc JjI JlIc L^jK < << ^L_*_a t ^ ."XH 

^L_aI_C. 4 rt mi^» tl L>J)J (1)^ 4_J 1 La^ . IjLJuTuI 

IjLl^ ,jj£L ju3 ^31 l^ull lJlA5LII I I Jlc I jla . (^^sI^-aVI 4>Ju& c-^-L^TJ I jl£j_a 

♦ 4_j1 ts\ ♦ !l 1 jjA tl»VL>J Ij-lIaJ 

70 


?lSjgjj2> pJLaJI J st 


. aJUsI JjI&a O jll 0 L— 1 I jP jf iJl3jjl 4^-Ull AilS" — 4 JjO^-1 


SJlbl 4il& 

(jVjMl) S^\j ^ 

j! Aj^jo'Osl' 

V_JI 

100 

^jy jjl5"" — llo _ j 4jL^- A*»\j2 

r lp , Oltj- 

1175 

JsjUJI <j |»LU jLi?0 Jjl 

^J^C* OIL 

u jT« 47 

JaJli)l £ (.Jjj jU^I ^L. 


u js 5000 

cwJi)Xu*v»>-Ji ^ 

<^Jdll Oils^ 

UJI30 

t* VB 


4000 

JijA 

J~*i\ t Ja^!y* (jlp ULi53l 

u*.M jlAil JWJI ^ 

M ■rtwt' 

u)l 35 - 22 

• fJjM <S»t(-^Jrl jW 6 ^!) 


6400-3400 

JtiloVl 


u)l 64-33 

4j!j!X«J jll f Jkjl Ui.st y£- 

k-JLall Jj^ai 

2000 

... liSUj i v>u jssl cjy^\ r 

oljL~J d)ilja» 


Richard Doll, Richard Peto, David Evered, Julie Whelan, eds., The Value : jjualt 
of Preventive Medicine, CIBA Symposium No. 110 (London: pirman, 1985) 


1 > miU OJiC j£Lt-U CjjJ.1 4jLj3jJI J-A 

Lt^) (( >^h 1)) 3 (( 0! ^LJLa ^ • "> J 

I JlA <jL> (^JLlI! 

£j-c. ^-vLUl cjLl^^J! cjVjljla ^jUIl oLlLq-c. ^<» 
t-la-i-ujILa ^teajLa (jl tJjjJI t rthVa i(jyxA j^c. jl £jy*-A 

oVI ^il! (jl (J!ULi ^ «>»" * U£ .' ^ j' 

Cj|j_iilllj iAlzahaimer {yu, ^ 

(^jjLojjJI) ^LujJI Jj^sLU! (-jl^lllj ij-LojJI f_yS j»jJI 
f" t\ » a jJiLa ' Q * ‘ aliaJU 4 _jL^_i (' tf~ a jO ' j.' ’ 7~ 1 ( jSLsJLl yJS 

(j^al t3 ~i i. < j «n tiilij i4j^ojJ! 4-^.jVl (jialjjsl jl diLjLtaj-ijiJI 








pJLsJI 6J 9 JJU 0 


LjjJ-a La c-<-u-aJ 4-Lut-a q-uj ^^b SliSjJI <JjL*»a £)V Ju 

(jrJJLa ^j_a 4jlb>jJI L)J^ *>-3b . jA*T JjulU IJ-A 3j)Ljj 3jj)j_UaJLj 

Ltlajl Ju9 ♦(Aj^ (1)1 OJ^ ^>>*T 3jLj Ly^ ' 11 1 " l)LLdj_<jJI 

j-4-£- ^j-a JlIc. t^Lc. «L>-Jjwjj V i! .dM .3 /1 Lu-t-u 4_<_u_jj ^LaTo-VL^ 
4-cl U~ ( mL> tj\£ I^Jj . jA-Tj ^3j_a ^jrU ( jr aLLls J*s mm 4_uLjejJ 4_La_i!j * Jl>.|j 
V L La-Lb t4_*_33j_a i_ll^L_A> CjV J_*_a L^J ^j_a 4jlbjJI c-tlail 

Ju9 LLI 1 3 > 54 /A 3A 1 a L^tb CjVjL*_a ^^Alj-al c_tl>«J <0^.1 U"i < tiL 

Lu^-aj V ^jJI ^j-cuil 4 _uL3Jj 4_5£_lL ^palj-aVl £JlA ^)Aju £)l Ju>«j 

^j^LlI! ^.^ y — u j V I j_^j bU 4 ^LkjI 

. ^^\((jrJ-4^LajILa (jl LLlIc, £)| ^1 mij jjLiJI 


(>dU«ftJl) 4dLij$U ULU 

ciJLb ^_a a i LaLc, j, miT. 4-t.tj.aA. ^j t a CjLjj^JJ 4jL3j ^.Li ^A_a-> ^aJ 
^Jj^v JjLlu £_L_3_a ^bj t3JjrtU 4 _j_lLJI CjIAj-lLUJI ^yzuu L^J CjJjwj Juib 
jALAj V bUt C-t Jv -j-tl/ «<lcljjJI ^ jr b 4_uljjJI 4_t_uJ-L^JIj 4 _jj*. jJ^ j_lJI 4_jL3jJI » 
4_<-uljj (jVI (jALaj cilb £-aj .^jLjjjVI genome ^ ^^yuse-a (_j_b Cu-ulIL jl>*I 
CJjj-a ^1 Jj-C <4_u J_ii,l 4_p*bJI ^j-a-2 I Ju4> 

. 4j jJluj tllbj (4-Lu.u-u) 4 A~L_u_lL_u!j ^jL-ujVI CjLjj_a 
4_La^ (^Ljj t4J Ju^L CjjjJ. 1 Ijufc ^jAj (^ jJI (jr\jj^_t]| £_u-sa La^ 

.4_uiail L^JJ ^LLstJ 

aV^-J ^_j_a^>* JJl^. O-Lj ^j_a i_j^_3_j La-C. 4_jjJ.<.u.a 4jjjj>jJ,l ^pal^_aVI ^jl 
JLilaVI CjLtbj ^- L a- ^ > JJlc lA-uoj ^j-a t-jj-3 j La£.J tJLilaVI ( j_a CjI j<? mm t dU 
4_j_>-^J j_j_lII a 1 a I c.^ JiJjlII aL lL 1 , L 1 1 " , ,.l Jtb^ . 6^-lIlC. 4-t.u.aL>iJI ^j_<_o 

-o (j<^l ^ La-^ tSjVjJI (j^_L>JI 4 JLv V mm I u-JLl 4 _uj^j>JI 

^LcjfcLtlu 4 jjij^JlI ^pal^-aVI ^ < ti4l Jl>.I Q^La^J ^JjJI JuJI^J,l JJlc 

j»jJI j-S^ (jja .Thalassemia major ^ l8, ^j LtAJj-uVlllI 

£jJ jJl^j . I ji. iT J £ a_ t _ u ^m ^jLiuj 

heterozygotic j^ljill ^yAIli^Lo l^jl^ lil I j la iijj-o 

<U_iLiJlj (jlojJ.1 Jlijp L^j_a1 JL>.1 (alleles ~I I tl ii~i a) (j-ujjjjj ^ l] 


72 




?iSjgjj2> pJLaJI \Ja> 


(jLb ijJatjJUl ( J7 _aJ Lst-ILa ^ Cj jj) a \ I (j-LLaL». (jl^VI (jl£^ til (j5L!j . [«L«jLSj 
( j_a J j_A (L*_a-uVl) 1 Jufc ^jJt ^JLLl uLi^ U 4] jJ jj (j I 
<j-£-aJJ . (4_»_>jl j)_a J_A c-jl j<~\ A J-JLC- (J-B-Ls B_iVj (JLa Tuv l ^ l) 4 jujI 
t U j Mi l J_jJL>o alj-^Li V jl CjjjJ. 1 (jjLa^tJ (j-Jj_iV1 (jl 4_3j-*_a 

(^^S J^>.jJ,l LjJlil jl t$.l^_^>Jt ^jJt CjLjj^ (_^ (j*JlII C->1 t^^.) (j-U^l^,J) aj^tt 

^li ^iu tl ^Jiil CjL^ 

<j_a IJl^v. £_j_3j ito j -v. ^JjJLil ^ B^j j^jJlc. tCjjj^JLI (j-LLaL*. Ljl£ til^ 

(Jj) <<-*>**-It ij^uL-ul 4 » ml jl 4_uLaJ ^-a-*-JI ^j_a jJLJI *l£-l>JLj cIa_L>J,l al Mit tl 
1 jaj 1 nVLill Cjjj JlS (jl^ (jl (jll>Jl 2UU ^j-sa-pe-tluILl LjJlII (j_a ^ BCj La (^^JLc 
t (jr iL*_aj 1 ajl > <> JlIj-u-u JaJu£.j Jl>*Ij <_jI (j-a L^jj-i JlS 4_jV . ula_2 L^jj_j ^aJ jl 
Cjjj Jlj 3 (j*-L>Jl (jl^ til^ . L^jIju ^Imin JijJu^j (jJ^J V! (j_a L^jjj Ju 9 jl 
4_*_jlj_a . Ijljl (jl . Ijj-Bj (jl (jjJufc 4-C.l W*< < mL jL-so }K <>* t>»4' 

. < >1 ^>iJ I 11 < <i jJ^->- I a *>1 1 ^1 Jut_u_uVl^ £aL^jl t^J a >«J t 

c^l B~jVl t _, 1 mi ) VI ^j_a (J_ij_a CuJ_}l_jj-j (JLBIdVI 4j_uId CjjLc jJLlj 

4 ajBU 4 _u-£3j_lBJI jU 1 jaj > qVLlIIj (j-ul i^ll JLBloVI _} JlC. (_^ _}L>Jt 
J_lS 4 jlaf. t(j\SLL>Jll ajLajJI ^j_a JJlc. BJlcI < na; tC^_a!a_t^ .(jJuj 

J^l^JL L^j^LiC C^jId La (jLcj_<jjj . ^JcaL^JI 4 _iKJ1 u Cl MM ^ 11 a ^ B^VjJI 

JUL (j_a aLxIol (jt ^Ibw. t^_u^ LwUo 1^1^^ C* nI tC jL u-^ j_lBJI 

(J_j_3 qs> j V mi" It (j-a Ij-tSLaTuJ L-<JjJui] L^jJI IjjI tlo t MjIlU ^j^ijjVI 

^jic (jIdjJ,! 1 juk miI il 1983 ^Lc J^L>* jJL B^VjJI 

(_^JI 300 jj_aj 2 (_^JI 70 (j-a Lj) (t a l-La-L<-u jLiliL> (j^jLt-aJLl jlJIjJLI 

4_tILLajVI Ijtj-^ 4_aj^a 1 LujJJj-^j ^ 30 ^1 70 ( j_aj t^jLj^jjl 150 

. (SS) (23 JSLiJI) 4511 (> 70 5,,,,n LLj,^ J& 3 451! J& 60 

1—|jJuJ^oi 1 j aj t oVLlIIj (j\jLua-a JLolol BjVj C_o!jjv (j| (Ja^VLtij 

(_^ IjJLl^ 4_3t_uaJI (j_c. (j^Jjj < <i tl (jV cdJij 11984 ^Lc. CxjlBjjL^ cjjLc. 
JljJIjJlI ^Jlc (jl La^ . 4 _j_j 1_(JI 4jjj^jJaJI 4 _i£.jIlII 4JLa^ (Jjj-a-J 

^J1 a ui 4_*^ljj| (jljiljJI (_y^J BjLstlU! 45Hait 1 j aj < nVlftllj (j\jLt-sai,l 
CjLlLsVI (_j-A_s < U B4 ji nil f a (jlajJLl (jV tiJLIi t(jVI (_^>* (js* B n ^aJ Ljjj I 


’> 



foissJI 6J9jji 



b-t (SjV^U JuLJI aauij) P.1I. yuL^ai juljil ^ ^La -23 

.3jL3clUI 

Lt*-t^VlilLi tjrtjL-taXI jul j jSu ula£.Vl £yi a-yica i .n ii 'l tJ jl> j|jL£.Vl 0 JL* jl 

.100^acl^jJI 1970 ^ 

Source: Report of the World Health Organization European/Mediterranean Working Group on 
Haemoglobinopathies, Brussels: 14 March 1986: Paris: 20-21 March 1987). 

(jjJ.1 jjjs JJja -5JIC (^ic ic.jji.lj jljiLJI olXJb fji\ libJo. <Lo.sl-2J! i-^oj2J! 
! JJt (J1 i mV iUj cIiLjiLuji Jjs £-casjj I i4jcl_u^aJI 

.(jbj-U 

J) 4 H f m ^jlS" jJ 4_t9^L>*l 4*H t"l V. (jL-ujVl JlLa (jl jGliAJ 

4_j£LjJjjI£J 1 ^.JljuJLb ♦ JuJla c-jIjuu 4_JlC ^_<_u_>JIj J2*J! cJiiitlLo 

^JG ^-Lt-u-I. 1 4 _L^>o c_-tJ5eJ t-jljjtJI l«_LA (jG 3^ 

(^jJI ijr _<-uVI jLGLcVI Jux-G £)l L^JjGj 4_u9^L>.Vt 

£)l J_j ♦ 4-jj-Sl-LU ((Jl will (JIjlII) (J-olaJ! Ijufc (JlLo 4 _ujj 4 h < <n 

jJs U£ La^VjIj L^-jj 1 $ i*y ,j jus 3j- u ^L!l ^Llc! 

£)t 0-* 6d>^’ cM Jj-u^>Ji ^ 4_l£jJ! ^j-Gj 

^ Lg-ajJj L® S-^W* cP! J-^»j j! J-^ T l > JLI <j-«j .4JH* 
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?lSj9jji (oJLaJI Ja> 


v t>VlJ 4 -<-u-uSkJ 1 JL gl J^lIJJ. UU^L 2UBU1I fula>J JL4_JLa *Lp| 
gl 3_i VgJLJ g_)L<_u g j •*»- ^lgp.1 g|gj3 aL^LJ l^figu gI 4JjjJlj 4 -u-u 1—l«-uJ 1 
HJj Ij^LoJ LI J_aU>JI aL^jl 4-Jjj-t.u.a J_aJ>U lj)g_peJ glj tcilL ljj|j| 
. £_l^jJL) p ^ ^ L gic. Lu_ua IjLfbJ 

g_a 1 ^ j ( m 1 g_& 1 g_A 4-<-ul j 1 ,,H oJJh ^aCJu 4_su>. (_£jj9| CxjI£ La-Jjj 

1 J4J j oVLJL uL^A jJj gJL Igl ^ 4 ] (j J Ml g^jJI ^1JjVl (jl ^ a 

I j - O e J j }LJ gjJ U -uJ t g - u -J J g^a-L^JulJ 1 gJI J-a->JI J-lC IjL%Jj gl gjJ g-a 

LI ts~i a ^LlL Ij-iajI gu jJI ^LLo 1 <? II VLLl 

La ^Jjj gL t( J_aL>JI Jl 1c. j j Mill g-A_iifc_tfujJ I gJI IjLtbJj <<J j Ijaj < itVLJL 
g^u V mhII gJI IjL>J gJjJI Lai ‘^Ij^jJI g-a 4-L-u 47 g-3 jJj fiUjULa 

• ^ ^IjgJI g_a CjI l^-Lt-u 4,6 ^ 11 ( ,ii jJj 4J J_*_a La p ^ * J gL Jul 3 g_i_cuJLl 

gr^Lt^-a >LLL 80 gJJ 70 g_a ^Lc SJl^U! oL^jJ! ^ jJjjj 
4_L-Le_/JsI L-a-uVL gjLia Jj-t-uI J 1000 4_u_o_ugJI 1 j aj > nVLJL 
JJ_C g-£Jj .^jJI g^lgual <J-A j-^\ J jU-L £ju g-Aj 4(^4^111 f^l j-^) 

gJI 4_La ag_>. J jju I JlAj .g-a^LuJL JlLT t 1 jaj < m^LlIL gul <<oM JljJIjJ.1 

gl^Lj_JI gu ^jlgJI JLilgj ^1 gi-VI * J-a^sil aLal g-sa_pe_t!uI<JI 

JljJIjII Lai. ^ 57 ^4 _uIj 4^>. g-a 4_x^gJtJI CjLuiJIj 4^>- g_a gyjJLLu^/lj 

La-sjj 4 ^-^JJlC g^sLu ^-L. Juu >La 4-iLeJ.U Lj_^_uVL g^jL^JLl 

j-jJLb fj SjVjU gjLoJ! g^p^J! f }Lc>M gl gii LuiL gK 

<U 1 njHH giaaj^l g_5t_JI 4_>jpo cJujI • 4 H< > ,.U CjL t -a p o gu Juu 

Sjj_^2j >» Agl gSLau i3jVjiJ 4_ajL_uJI CjLjl^JL 4_aJjuJ,l 4_pjUil <LLuv. g| 
JljJIjJJ JJlc J-^gJ L^J^Jj t4 -lL?c-LII L -a- u ^L guLuaJI JlJIjJI JJlC 3jL>. 
LjM II !jl>Jj allele gene (^LJl) ^LLa_a Ljj_a ggLa-sej g^JJI aLt_usVI 

.SLLfcUl 

J_u3 JLLLVI Jl-Lc 1 ^ mi~ gVI g^Lu V 4_uljj glalj_al 4_aJ 

} 4jI£JI glalgcl :3 jVjJI ^3 ,,:i " g^L-J ^jJI glalg-aVI g-*J 

gUtJ ^JlC.) jgcLJI gpga gl La^ 4^* ^4uHI lJiLjj ^ ^4_j_ujVI 4_a_tHJIj 
g^Jj . Liaul I ^ g£La-J 4_J_Li2jJI 4j JUlJI g-^JLl ^Igj T gJaJUJ jJI 

gujgjjil JUloVl J-Lc. 3 JjJl>. ditj-Aia Lille. J-Jaj (jialjjsVl ojuk 


’• 



pJLsJI 6jg jjb 


. 3jVjJI JlJU VI Vj i(j\ ajl > n £)J^jV 

(yalyoVI p fc>* a £j| jjloljuoVI 4 _j_uj>JI «L>JL*J,I ^ijZZluj Jjfc £)Vlj 

CjLLlj^-JI Jl^I 4 t? j Ioj L—ijJxJj j I fjlj nil CjIj 3 U 4_ae_p_j ^yk 4 jjjjJ,I 
^JJ e\ , ,, s>\ Jl 3IL3J.I ^jUjyjJI Lol tJLiol ^.ju-(J 3jlcLcuJ.J . 4_u_uL_uVl 

^1 3 J 3~ 31.' J_«ly*JI JL>ol jydlll ysj-fl JL>. Lr^ ^ mi^JI 

^jXJI cjjjJ. 1 JUol ^-^1 c^! ^1 

£—A JU>Jj L-jSj-A ^ J? _b lJiJLIj 4- L<J> «J 4_3jj_LaJ ^ya^llll ^jrUJj-jjl ^ 22 

.^yajyll 4-ge-t-aJi 

dJ Lj_*_l_u^_j Vjl CjjjJ. 1 i_La_LJyj £)| {j _4 JuV t 4_3jj_LaJI 0 Jl& ^seJj j 
JssLljjVI I Jl^-j ^Luillj .JLao jl Juab VIj <jiaJjJtl (lLj 
O^J.CjLuj^I Jl>.| II cjjjJLI Jaj^j :2LJLU1 212^1 ^Vl 

C>-b_*_} yjJj J^b ^il <L l» . u ^ > JaK J2L L u aifc- ^ i ^j-ojj-ua]I Ij-A ^ 
(jyjjj-iJI L>Lk]| oJufc c_x£yj <jl J-jJ-Lc. *jyaJjJ.1 ljufc Lj}L>. 

jj-lAILj «L>.J_c3t-A L}UJ1 ^_U-^J £)l c-xlao Vjt JuV ySLIj .c-j^UaXI 

^j-jLSLTlJ 4_aj^LJI CjLjjj-U j-juvVI lj_A ^ J t -y ua ( ^a J_uaLLcuJ ciJJjJ *4 ^.uaj 
(j V ' 4 a ^ ^ j 4 i» i<o 4_3jyLaJI 0jufc £)l . 4_JoyA-ll 4 j lyu 1 _j yjJautlLl^ 
Vj t4_bjLua.AU 4uuiaL». 4jbr. (jLuul 4 _lL>. 3ly> ^1 ^j^jj-uUI iuj JJij 
^_uajJb UI^ v 3 ~ A tl CjjjJJ lLs—UjU £)I y^_uaj 4_3jyLa (jVI y> J_>.y 
y>-T (jlSLc (^Lj J^_UyJ JlS j| ^t^t-uaJI ^♦u^>tl ^jl < „tl 

t(3j>j) <^>31,1 yj^.) ^y>.Vl ^ ^(j\JUjVlj 4 I M^-^JI £jjQ (jyJL^US (^1 t^jl < dll 

. j Lb ^JLc, 4 -jJL^jlII CuJy>. I (jl J.U.U jL^b clUb 
JLils 1 4_3jj_LaJI ^JlA c-tlaJI ^L^ic yo ^JlC ^jVl c-ijMj 

jyC : L^-^Lx. 4jjjyll ^yslyoVI c—tA-t-olj ly_uI l j r a Lc_A £j\ju2jjC> !jyjCi Qyjlju 

^c_jJ 4_dj^llLo ( y»lyclj ^LUI (J-tiiJ (^jJI yyal 4 x.jLj 

^ />> 3j . ..A\ ^j.tTuj J AUtl Jjlj>o ^yJI Lesch-Nyhan syndrome - 

^Jl A UVI ^Vj_A ^ (^Litj) ^ n \ M_jJLs »1 4 I * II £3“L)t «4 juLudI 
L>L>JI aJJb Ij^Lct fU t4 /^ibllll CjIjjj^JLI 4JLaL>JI CjLtx(jjya]l 
i L y^jjX\ (JT& ^y^-ujj-tiJI Ijliw Jj I JlSLaj . JLolaVI ( _ r 2j ^yil «3jy>JLl)) 

£)! J_3l_ 3 tU 3 4 t^jAjjJLl (j-* 3bjJwL_« 4 ^ <n-v ^jL>- l-4jlj 
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TlSjgjj* pJLaJI J st 


I I o JlA l_3_c.I | ^j-o^ . liJ-o J-i£- U> "JL^ I I^.l.«^v 

«^JqaJ 1 (_y-2j ^1 L^JjLc.1 J5^_5e_4J JjrtflU ( * < (jlj 

JU. ^ktll ij^Zu £jj 3jLcl <Lo JiielLuill ciJJj 4 i .11" 4-3jjiaJ' 0J-&S 
^jJa^-x-u-U p k> • H ^ n \ (JlLdJ 4_IL>JI &J-& {jr^ *(^0-11 (^psi-Oa-ul) Llo-K^JLII 
Jljv ! l y J s ^_jJL_u ^ h r. 4 lL£Lo £-uz>jj t^LulVI (j-c ( 4 ju l * j*) 4 -Cj^tJ 

iZi-tc. L$jI jlj cjVjL>J.I 0 Jl& 4 jIjV jj_j_o V I jJ . (j-tcj-aUI 
L^jUo CjVjL>JU 0JlA (j£Jj . 4_uljjJI 4 _<jjJu^JI ^j) <^>-%. ( jr c._il Lo£ (jl^ujVI 
u l 11 J (jl (jK_0_I.I (j_« il i^jJ .1 3 wLj_*_} jl U-^V ^^sjjuJL) }Ljl 3 

CjL_uJj-l3 j ^yju-ua £_o <?_}L>ul JlIc Lje_o3c_o ^^3l_Lll ^_<_ujj_ui] I 


^Ju_uaJI <U mi n (jl jlUJI (j-« jl Lj.i <j-a *ljj>.l jl 4 3 o j-i£. 

t_iLu-oVl t4-uLL»^-<-uil ^iaj^J.1 GjIjj^_o Jo.I 1 i'/~>j-C. /ti ^ 

(jVl . I jl>» aitu, JUU ^ VI (jVl ^U! V UK 

l", n i IIjJo. 4JL>.jJLI cjIjjjJlI (jV t4^t^>.Lj cjVjIoJII CxjK 


.<_jjltaJ,l (j-Uj^jJI (j-o *U-i*> CjI j CjLuK c—tK^J 


£jj 3jLcl idiVLoJl (jA ♦ ) ( _y_^ CtJtxj dJ lA J_t£ 4Jjbt_o ciJllAj 

Hi Jo- £ U1*J 1 ^OO jJLS . ^-<-uJ>JI C_4jj_£ t j- C ijr 3j 

ji 3 ~ 31 4 _j_Lj_L>. Lj^L>* ^j-c (jj^A (jU_jj . ^c_ji 4-oj^lHo (jlalj-cV 
^Jl-A Ij_>JLc Ju9j IJlA 4JL>. (j-sa^Lil! ^jj-iVL Cjjj^JLI 

jXimj V 4JLsl>o 4^jj-taj c-jjlt^ll CjjjJ.1 (£fstJ DNA Ljju Lj^L>J! 

1 <^I 4U CjjjJ.1 IJlA 4_j^ ^jjl £_u3ji,! ^ I^\ ^ VI 

(j_a Sjcvlj 4 _lL>. j^e-> JJ < .ill 3 <tl | jufc ^_>o . jLill ^yi 

Lj^>- cr^C- t3rh4^ jM Lr^ J^Vl i4j>JL*_c 4_tiiw (J^Aa 

. (58) 6 L^yi JU£. (_yjlJ 

^ ^y_4_ujJ,l Q ^ oe-L u -LA yz>y<& t4_uljj 1 <^jt <JJLlA^ 

i4Iu2jK4-o Lj^ JlC. j! (J\jla (yujy c_jI_U 410,Lj Ci i <nt ^jlalj^VI o JlAj 

Cjj)j_o ^Hj y£t i^yuj jjlC. jJ 4_0o^_^_o CjI^_l3G 4HLj 

t(J_o-*JI 4 3 j4jj (^l) 0 J_u^j>«j 4jj1o-lII 4_p^l_Lll CjjjJ.1 IjlA (jl 

•4iUi JjlI] 2LLul 42^ o^' C^! V <j£Jj 

^jLcj-t^ 1 ^ KIj t4 3K o IJlu ^jl t4-t-Li->JI 4^JUI C.LSCM lil tj^jlll ^j-o 


” 


pJLsJI 6jg jjh 


3Lj_>JI ^JL4J 4jL_l*JI ^ t La 

Ly ±C. ^_^_jLjT »j i a ^JlII JLolsVI jLllv-I £)l .CjLI^IajIsVI 

iJjZuuj-a Ljr l^ Cj}l£LtiLa jj>.jVl j^u j L$l£ ^Jufc 4 4 j>JIjlII tciJUi 

t4jt-uiail air. 4 j^1j £ja i L^jj-aI ^ ^Ls Ju9j .I 

Jjvjj VLi (y\ i^iVa 4 j^Ijj aLJol 4 j}Ijj 

/ 2 Aj U *11 j 4_u_uLaJI ^U-l~ U ( o' Cjj-ujJ Ju3j < JjL JJ &J-& j- Ln > 11 < t^jLc 

. ^ ^1 ^ mu? i cj^lSLtotXl 0j_A 4 j>.1 jj L>» j^_a-> 03^ 6^ ^1 i l?~^3 

VI ^_3e_u V L$jV 4 i ts> V a (jL_ujl 4 iA*m jf 4 -u_l> J1 *L>JLlI,I £)l 

^1 u 4~ fj ij\ L^ia JjJjlII <jl (jy>. ^ t 4^JL*_U CjLc^uJJ {ja aj^>» 
. 4 _la_j_lLs j_ lC. Cj I .i Vj 

p r I ^jLtaj. mi tl CjL^ljV (4_j_Ljj>JI 4jL311I) CjIjjjJlI 4_jL3j i~> jJU 
^LUj_<_u (JjuJjjA Jjl (j-ojj OJ-^ < 3 mm^I LaJiic t 1910 ^Lc Jiia ^Jl3j 

j-U-jJl £)LLaj-<_u 4_Jjj_<_u_a (jl 4 _ujJ^_>iJ 1 Lo*jJ^_uJI aLa-lc. t ^ ^," { C' t 3a .^Lv jJl 
(jr Jt-xjua (jA CjjjJ.1 I lut J3" n it <j-lC V Jl>.|j Cjjj_a JpLc 
4_uj_a_j j-aVlj <(i£jJulJI) £_a^>JI Jljlj 4t?j<>il' ^L>.jJl CjLjJLu^d Ju>*? 

. jj jUtlJ CjLjI^-l>J 1 (jUa^-t-uJ 4 _ lj _ < _ u J s | lIjL_ u jj-ui] 1 ^.Ic. 

J>j-j?E_a (jj^-3 L^J CjL_uljjJl JlA j-aVl ^^L> 

(JJlI 4-L-la oULLdj-<jj VI Lbj)^-*_a 4 jV i4_j_a-ol£l CjL_u1jJ 

La <>L>oVl IjlA l>J y£ (2>^J i Ur J - u 3j-^ Ltfu_La ( jja L^j 1 t^jL-ujVl 

»l T 1 t * <—£ Ljg.^ 1 j 

»4 j (n^j j a tl (jLUj < <i II C_iLjjj_aJ 1 Jl>- 4 « Mill 4 ^j^jLcujVI CjLjju^D 1 ja 
Cjl_jjj_a ^J1 a J ♦ J , U H CjLjjj-II ^Jl_A> JJ->^J (jI 4 _j_jI_3Jj Cjl^jlLaJ 
Cjlj-3iaJl 1 ^j4 CjJl>o (jPii jll [CjIjjjJJ ^ir.] ^LLajj t4_uLLDj_<jj 

CjIjjijJlI ^ 4_aiHit_a JjL_ujV 1 JlIc. a ■ ♦ j .U>t' CjIjjjJLI ^Jjlj>o ^Ull 1 ijJ.1 ^_a 

< <i iVl jj_c a ■ ♦ ■ , U11 CjIjjjII a ^jUj Lai . 4-UHa^-<-uJ 1 4_u_o^^_uiJ 1 
CjIjjjII ^JlA l jA JjJulII (j I jJl_u ^2^-lj . 4_^jj_*_a j_ic CxJljLa^ 

t " \M . ^ ■ n ( J_a_*_j j | 4 _j_L>J 1 < .< 3 <1 ^irs_>o ^ I Cj LLujj-l11 

( jr lc. Ij-Laj i _ 7 Hil Cj l^ a U11 ijZm IjJ . 1 I Jl^j ^j_3j ^HJI CjLLuj^jJLI 
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pJLaJ! J* 


UlJ^Loj <-'1 3J (jl 4 _lL>J 1 ^_UJ (jl CjIjjjII 0jJb 

JjOO (_y-l.ll 4_LaJ_LjJa_U 4_jJVl (_2j_*lj (j I J-aVI 

oJUb (jl LjjJj-4^ (_^u_jJj . 4_ul_Uj_<_u b jlo ^Jj bjUJI 

4_jJI ^-LbeJ Jjl L^lSLIj 4 4_3j^_Laj (jLL>j-<_a]| 4oJL*-a (_yJI 



4(_yO.Ll!l (jLjj»*!a]| 4_LaJL>. 4oJL*_c ^1 VL>. i 's\< vi (jl oIjjjJ.1 4jL 21I (jSLxjj 



Jj-£Lj ^jJI CjjjJsI »l—t—< s-aSUI »1 gif. (Jj-C. JlSj t4jj_ojJI CjLLaL>JI 

coli bacteria 4_ujJj_l]| ^ o ^l>olj ^LoTl^Ij I Ila c-^jb 

J -4-U (jl <j£-4JJ dsL-U^UI (j_g 3j^>.Lg Lj^L>- ^ jl tdj-LgoJl ^ jl Jj_g_<_u 

I jl_& (jVI *~'< <^jj cjLj_^SLj jj^jJLI (j-ujj^JI ^Iuj 

^ju (jl ^o-jJ.1 ^j-cj tCjljjjiLj 4 - g l ^ . U cjl£j_t!uJI (j_g jjlc (TPA) 

CjVLo. (^LlII (jLjj-<iiJI 4_JJ_C jJI CjLLaJL>JI c_*jj1uJ 4J1 gt~ r «1 

. (6 °<GjU.f Jl (iiSj^Vl) cljjJlj *1 jill SjIjJ <jj£i UU- L?>-Vl j| Ju^iVI 
(jjjj^JI Ljj-uSlj jl 3 j_l4j>JI Lj-uSo L^-<Ai.3.j cjl^_tiuJI 4 >jla Jjloo 

. jj_C.l_<J1 ^ x'^ij-C 4_J] j 3~ rtj ^jjl ^ JlU jliJLl (J-aLftJI ^ jull^uj ^j_3j 

jJa ^jJI I jl_a (jijj .(jA_c.j_uII (jj/llll (j_fl (J_gL*JI jf) 3 jUI <>jufc Jj_*j 

0JlA (jl JhoJI £ J-4-U-I CjJl>. ^jJL^ . (4_u_4j^_t^ Lu-ujj-i^ L?e_g_>. J_g_^j 

U-uJL> J 3 .1 JJ_C.l_jJI (j_g JljJLJlJI L-t- U ^D I (jl Jju VI IjUJ j^JI 

Ij- . L J. u31 JlS ILuLLaj^j j^cllll (jj (JL3 jj t jJljVI 

CjLjVjJI ^j-A 3j>jj Tu . m ^jJI j-pieJ J-olCjlj_tia-^IL<-u^ (j_4 jJljVI Jlju 


.Sjl^JlI 


4jj_«jl1I j-oLlcu juV <-^LtTuT(^l Jju t( jSUll ^j-c jL<-^ jl2J 

C-Jt-u.^ JlSj . L^jLuI ^j_o_ji (jSLIj . (jn IAU (j\j 4 _j|^_ 3 il n 4(jj_U1 I JlA 4jI JlJ 

llLJI 4jIjjJI ^JLc c 3 mm^I l_4^ .(-^Ltiu^VI I Jl^J L3^j (j^_ilj-3JI 


I ^ j 4 i ^ I" " Lj jJI (1 ♦U^) ij (jLujVI cjLul_u-o (jl lib jo. 


Ll<mSLII J. Lb t T Jla .ji»J (_yJI Jj-b ^j-o CjI Jljj^iKj-lII (J-ojjjI CjLi^Ljlj 



pJLsJI 6jg jjb 


Vl^ <_jVI CjI I (J_<_u jl_<_u Ij-JX-d I t"> ^ \ j*^t-> ^11 

(_iVl ^j-u^—uj < ^ * £_<2 A t-\ tl J_t_ujl_t_u t * tss \ J^jLLaj IjLlS *^|^-UJ Jo. (JT i^. 

joT V mi (^t (jjSLi (jl (jlSLcI 4_LuL<uIa J ♦ u > nj JuJ lIc. t3j_uJLI jJ.1 
jj-o ^-sr^MiU LjjJI J-iIoj JlcLcuJ t4_uLua2Jl (^jLcJlII jAlaJLl LjI 

t^ruSj (J£j 4 «>oj j! ^rJsl ^jo cjLuI q-a jl jJL>JI jl ^jJ! jlisT 

6*^ J^j 2*Lh> CjLuI ^1 lib Jo. 4_3jj_LaJI o JJb Cj jf l^Tiioj' ^ 34 

4_<_uJu^JI ^Lol j^_J| LoLoJI JjLjJLI jii^l (jl «<—jl <<-V*<f.Vlj JH3JI 4 <\ g~n (jsz-ujj 
j 3 t jL-hi.1 4 jJljVI *Ljj ^L3J ^j-C. 4_uljjJI 

^^y^L^-aVI ^jJj-l-lJ 1 < 3 ^j| jjlj VI |_£L$_4 ^4 ( JL31dVI JJLtu 

b jlo ^j-C 4 jI I JlA (c < I M t Mj) £-jj-J t jj Jul . t_3. ^ 

4_i_ulluj-a cdjJ 4_Jj_c. <j_c Jjf ^jJ| jjuVl Ul .^'lojJI 4_ol 

jO ^j-a 4 1^1 i^i V~i a bjlo (jy^ VI jl_3 i 1983 ^Lc (j-uJjLu jjIb_uL} jL^- t -c 
3Lk: ^ (j? 6^ ^ cr^' (2LutlJI gli^mtt cbL^I ^) ^Lu^VI 

CjIjj^XI 4jL3j Lai 41 Jo 3jJao 4.C. IjjJI 4>Jufc (jjC^ >,. tiilli N ^ ♦ ^-<-ulj 

1^1*^ jj^^-uaJI ciJJj 4_ujjoJI LojJ^uJIj JbL_uj^_uiJI »L<^.lr, Joj JlSJj 

Jjl j_A (jrU^-jJI I JlAj . ((^£ Jl^_c) ijr ^^LL (j rUj^j 4 _oj 1 U~ ^ 4be_4^j < ,t\ 

ij^ Lj (jl (j-4^ .4 _j ^jJjlII Ju£. ^j^Jj-uUI 4X.LUI jL^>* L« 

3jl <>l 43 ^Lcuol ^Ljjl (jyic. 4_clll.l jL^. (jyl^. ^jbl^ (jlJJj-JI I JlA 


4?J)I < MM > tdj 4(jr\JJ)j-jil I Jl^J Jj^i.1 CjJjJ.1 »1 git tl Jjx, lXSJ » ( J-Uj^J4?lt 4 l>l aLlO 

f^yzsLj (infeded) c.x_^_^o LcjbLcj ; l£j ^ u j ^ ^ ^ 0 

(jSLI . jLiJI (j^pjj-JI ^j_A 3j-^lj CjLj^ Coelu I i^jj-j^JI Ijl^j CjLjI^j-lH 
<GLj_^ (JSLj (jAJjj-JI IjlA (jl CJluI CjLjIj_oJI ^y-l^. JJj^oI (_^ldl i_jjL?d<JI 
(^SL^ujlo 4_*_clo) CjJjjlo * c_3 . j JlSj .^_lC V < 4?j» ^ ^ J-balb^ua j_A 

«» (^yi^- adsorb ^jJLal (jLj 3j-c eJiil 3 jIjVI (_ylc. Juialb_uj,l I JlA 3jJ^ {_y°> 

^_LU3 L£ 4 l^Jj_4 | (_JIJ.O ^j-O Oj^Z-UJ 9. loJ 


^ILc L 4 J 0 JI 3 JlJ Jo 4 j_L3j 4 >JlAj 4_jj!o I jJLjl I mi^JI 

4 M 4^.l_UI jl^>* . Ui>^Tj (j^JJ^ 5 ♦ 4-3 (^JU3 -<jJI a^LUl 

(-^jl_C. (ji_JJ)j-J CjLxjjo. (j_C J_J J_*J I 4-LLtToJI) ^_J_4jjoJI I J_A 
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?iSjgjj2> pJLaJI \Ja> 


Cx&i dll jJj L^jL^j O^i S-^L*. Cr^l U 0 ^\[>UI (Ju/J^-lUI 

<j-o *3 Jl^cTlII CjLjVjJI jjls J^>*T ^L3J ciJLufcj . 1 Aj 4_Ll3 J>j 

CjjjJ. 1 i4_t^L>JI 4_jLjj)jj_o ^^1 J_o-^J ^jJl jJijJt ^jJl>. 

4_5fcIa-<_u L)^ ciUjJj tjJaVl (JJU <_3^Lc ^ (^jJI 

<LkIjI] CjLwLSJLII 0JlA Cou-U2» JloJj .(jrUJ^oJI IjlA (j-o SJjJlC < ii M ^IsJt-A 
jJij .^jLcujVI ' * > j > tiJili 4-LtfuJ y&J i3.i^-3JI Juio 4 ^.Ll 1I (j-uJJj-tS 

3jj_3JI 4 jL*j>* ( jr 3 C'Tirt 2 *-1 jLusVI *>juk t3.iLaa_o Lol (n*wl 0 JlA Cj^ib 1 
jjlaJll ^jJLl (^J .J mi All I JlA ljLloj! t^jj-uaJL 4 _uIj ^jJlc (j-* 

. jJ lJ^U ^LH JJ £-3jlu V 

Lj>i a \ t 3 j1 a 4_LoI cjLvLAJ jjI^j ^1 cjIjjjII 4jL3j (jl ^ jr Lc 
«^JL*JI ^yz 3 Ja JlC. oLstat 4_oL*J1 4 • A # t 4 jjIjlo ^jlalj-oVj 

^yblf UU U |tkJf glbl JA 

( _yic cillij iduJjL>J! L-tlaJI olAj ^.oLkjl (J-A (jVI jjo>a Jl3J 

_}jjuj . 4ILuL_ojI ^yz 4jLj ^JL*JI tjj) a t3j-&LJI 4 jLvL>o i j J a ^o-CjJI 
iJT £i ^ju/Lojj ^j_uJjJ i ^ A i * »t^lt 4_3 jL_u 4_<_ujl_o-o ^L$jV! I JlA (J^jl&\ 

4_LjJlo ^Lc La I ^Lojj Ltfla Jl 3^ . ( JavVl ^JL*JI) 4_ul jJI 4 jj-u-u 

< * > L> \ t 4_<_ojJlo ^LJLU jL-o^ t Ja^l^al ^_a 3jaja? cj 3j_iA_as 

. ( 63 ) u>iJI 

^^JLc Ij^L^ 1 a \ 4 4_j| t4_jV^>. 4 LoJu£.j 

Jl3£ . 4j JlC.L<-u.o ^jj-tlLaj IjjI^ ^jJI \ ^j-o JljJljlI] Ju ^jJl3j 

oVJ_A> jj_o Cjujl£ jJj t^j_jja>.T tiJj-ILjj L<_uLjI (J_j_3_j oVl ^ lo ♦ o CL<_jI^ 
L^Lo_5tJ ^^lll 4jjjVl CxjI£j . tiJ J_3 j I ^JlII jJb t-u-iJ-LaJI !j'\ i~> '< Q* I 

Lfcl £-4^*$ Jsaa^Lx jl CjLjj_3_o j| ^4jo Aj 4jj^I Jjafc-o ^Lojj jJlj 

Lo yj ^yu-JyJ J JajL>JI 

Lo_oj 1 ^ i>»lj r | ^psl^_oV I '“.j t ^ j) olr. tc__<_UI 4_<_uj Juo t-jLUl 

(j_o j-Lt-i-o oja>- ^j_«_u J< nil 4_>JL*1! Lol . Cj Ij_lL>J, I 

4^j_ju ^j| Jaja Lo ^j-o-l^. Lo^ .4_<jiljjLll ^L^-Lo 
LoJoLcj . Lgj j-OJ ^jPil 4^tj>-jJ.I jl jls^l Loj tJ-oTa^U 4 in »j ^-asj-o 

e. 


foissJI 6J9jji 


p 1 U." . ..1 \ cbl ^ya a \ IJlJ i La-t-iLa Lu-ila ^ i I 

S.L2-1 jjl)) Lg-ij IS~I V I~I_I !^jl£ (_7^l (jislj-oVI ,ak» a iJjjajs ^ l5I 

t4 t n<n ^t uUll jcjjLlII {jy^-£- (ji^ 4 jj-c jl Lp. 

.« lj-}!£ J-UU r*-l c£JlII <—<laJI 

4 * 4 t^l I I jLl<-U I 4^^J t M^ISLH Mllil til jlTu-uVl ji-L-Uj I 0^3 

‘' - 1^*11 I j Ll<-u \ juu L^_l£ jLi-o 41900 jJSLjj_jjp. 4 _*_oL>- 

V 4_jL_>. J^.T JIj)) 4_j I 4_uj 4_Lc c-Jt^ Jl£j 4 4_*_aL>. 

^-Al (jlj 4j_jj-4_uJI c-uLfej VI 4 _^Jju V c-xiaJI (jLj 4?jl 3~f.l ^j-C- 

.^j-sa-j^JLlj Lp-j-j-LaJI 4_£^L*JJ ^_pe_4^]| Mill 4_alj9l jjfc 4_p c-ulp. 
cjLptj <jUjVIj 4 1 <^>V mi ^pLtiij (>_4 ^jj_1Hj 4_^JVLj ^jL^jVI ^jl jJL-ujI jlc.^ 
^ SI <"'J ^ , ,'jt^l 4* 1,1 ^UJ_uJLj ^LtjVlj 4^J>*T 1 ^ A ,~.J 3j_J_*_U^J I ^IjjJI 

^Lc IjTlUoI ^1 cJL-sdj LoJu£.j . ^Lulj i^a-uu j ^Lc 4 * mi l^n <jUjVIj 4 IilIIj 

-«< >U>ll 4_L^-a JlLaVI l-jjJLjjVI jjfc j_j^-<jJI l-<jL>. <_j^L_oI j. ft tj 1936 

^f\-4.u-<^>JI CjIJ-L cuil CLu. iiL>o ^pJI 14-t-t-uIIjJI ^JlZJI CjII jlajv Cxi jj>» Jl 3Jj 

»4pJLa-l»lj mnII 4jgltll cp-JL-uVI ^yl^- J^QJI j^ej 4 <UI I 4 4- u Jam 

1 ' > j • 1^ II Cf 1 -? ^^‘H 4^>UJI (jLp»VI 

Ij i^iV mij (jl s:LId , ^I 4-?&- u -Lll • J-j-S 3jijp-j_4i CxjI^ <_pJl 

4_LC. 4 ^ j ^ ("£ jj I (- < I Ml 1 1 ( £ Lti.^ I 4 I 

^lc. 4ijL*JI t ^ miU 1 I <n ^pJI ciJUj (^! 44 J/^IV Mill ^jiajjJLl 4 ^jjla ^ j_<_u 
^ jr _tp^J,l 4 ?^j ^-3JI CjWI 3j_!i^J 4dJJ!i ^1 <><4 44 _cjJl 3]I 4_3j^_LaJI 

l^jj i(j j i t i j 1 ^ <rO3"lj CjVT ^jLj * Mij ^it->«J (JjT 4 L^JU rc^ l t _ r ic 

il 41^ ojltl CjIj-uJu CjI Jl^Lj c-xlaJI ^pjljL^ C^sLs ^jop-lj^jl j (^£- 

£jj Juij-o CjI j <? mi**i mi U ^Jiitlujjj 4^_ALtp^-o 1 * j ^lj_$ 

(j^i.1 (j-ia-jLj <-^l mi^^V ^ycL^Tp.VI J^jlII j-o ^Llslj (j-i-pL^Tp.! 

j-t-caJ j-J-jl JlIII 4>J-Aj . ,^>4- ,~tl ^jLp. ^CJjLj L$J J-Ci ^pil 

^j-^-lj . CL*jJlj>JI c_xiailj pjj2l\ c-JaJI (jrU (jjtj^JI 3jl t" t <d j-5fc-i Lo 4_3 j^_Ljj 

^pajLj ^>SLxj^ 44-L^-LtJI 4pJLt-^U 4jl^uVl ^c, ^_ZLcj CjVLv cJLLa ^pLu 
. (jLjj^/l Ml " jO LajI- 3^ ^jLp-VI 
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fjJI ^ Ory>L« £SlSJtl 


?6 j 9 jj 2> pJLaJI J st 


4fiUf j*La* 

jLiJIj JjjIuJIj ^-5c_aJI q _a 4 4 ^LLd LujLcia^. 

jljj-j ^jJI JUju_^^/I Juu^ 2 j 4J j q , '<s l^L^o L4K 0jjby . ^♦ jjU11 

jljJLl Liluo (jf \-<£ .(24 J^LAJI) jij *t< mL> 4_Jjut_c 

. 4jjU^ 1 dr 1 t <^>\\ 1 ^<*t Jti\ 4j^x^jlII SLpJl CjLu_uL_u! _jju£J 4_lIj V! 
^Jj j^lJuj V ^jl (25) ^JSLloJI ^ju^Ou j Tu _u 

. (jL_ujVt ^jjIj 4_&j_} ! 

4 1_lJj_JLj ^JL*JJ 2Uj}U! 4j3l_LaJI i \ ^jjTl.JI 

OJlcI tJ t rt~ Ml 11 £yz ^JL*JI libju>. Ij-JJlSj (26) J*S Mill 



^Lti! t> ,lUfl -24 

S^lill) I4I0 
*L£l^L (2000-1980 
I .}L>oV! 

Source: U.S. 
Department of Energy 
Information 
Administration, 

Annual Energy Out 
nlook, 1984. DOE/ 
EIA=0383 (84). 
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pJLsJI 6jg jjh 



jLiJIj 3000j j ais> Cj^i «U^jlX! SjJ,! -25 

Source: Sir George Porter, President of the Royal Society, London. 

. (J-d - j-JJlU t(J ^J-U 

(jj-jJLa 50 ^ 1 ^ LLjLj <J_la_j (jl ^l^JI ^LuVl ^JjlaJL (j5!_4J i4_jJI La 

^Jlil lLUj LjJLjv. ^j_«l£LI,l JjjHj qjz Lu^_3j Ll«jj 

jjjjUJ (j\ ( II Wi .2015 ^Lc t h ntlKl i II 

dJ3 <j_* >^u! LJU* (jSL«j V 2LJL>Ji J^JI <ja jJ^VI 

^Ifb jl Cjjj'^Li 4 U * I CjL_l3j t t-m ^LJI t- t** < ii (jV 

jl^uVL 2j si ^_lc L$l£ iLtJLc. 1U* »>> jLitjJlj jl jj>d^l 

(jj-Slj (jI jJ_l9 SjoIjJI cj'j LuJv V 1 j ^j_c cj!j_u_u t-Tn t4_jJL>JI 

( jr lc LuojI (Jj-SJI I juk ^ ^2i 4j_}Lc. 3 jj? ) (jlSLa^b 

CjLj-LL^t L^_La JlJV.jj ^ ^4_j_i Ij-laJi] I JLojJI (j-* 3 JjjTtJI g'lj^r* < nl 

0 Jl_& ^j^o ^"ljJr~ ( nl (jSLal jJj t I Jl-l5Lj Ijj_uJ I Aa-uj 1J 

31_lj*. J1 jId *LlJI J 4*1 1 <i~ (jl LgjLjjjj^>J. (j£L«V 3Jj 3» a jl» ( oLj (j-alSHI 
.4&L lJijJI^j < j\ t«m <jJJ3 Jjiat 3jl& LajI^ <nl (jl tljjLi>.l 

(j5LIj /3^1 un Luj_3j 4IL>.L>. ^^JL*JLI ^*jjU.!l jLiJI 

L-ol (jJ tJL^-tTuJI j "*■ < *(j^^ ^ A ‘-^■*3^ 

jL^oVIj 1 j 3jj_alj tU i mjVI <i * 1 ^ 3j— l-lSLII 4_j1 j ULlTljvI 

Ljjjjlj 4 JUiSJ1 ^1 L^_U3 4_L3j j) J^Lu-ll 2 i^yU-4-i i J-t-uJ 1 

d-t- LV t4^UaJI j)-c Luj-3j <0>.L>. j_jj ^JUii ^5tilll jd jjj . 1 Jl>. 1 3K 4_uj_iJI 
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?lSj 9 jji (oJLaJI Ja> 


l 

1 

3 

3j 


3 



.^JL*J! {jc. t JLjjj cjlSjAJ jjjJLI t Jo^jjLj jILj cj\ JjJj -26 

J^<>«(2) «>•(!) J—I>^JI c«>L^^l^yt a^Il^ZiLiI^XtJ^3 

dj'I^U^ll JLajJ! <_j^ mi 1.1 ^1^ •>~i i <il (4) . 4 _jJL>J! jl • ■ ..VI' 2j \1 <^>"at d^Ka 3 Jo Jew 

. IJ ISL) I ^£i 3j_uSLII 4-LclSLa Jl>-jjj <4_jJL>JI jl • < ..VI \ 4_i jL-esHal j-^£- ^ 3K " i 3Kj ^jj|j 
. 1984 fU. J* ^Vl J*iJ! j_jAj 

Source Peter Baxendell, “Enhancing Oil Recovery - Making the Most of What We‘ve Got“, Transaction 
of Mining and Metallurgy 94A (April 1985): A84-A89. 

JlJjj ^>*LiU Ijj* ^wgfc Tu . oX I ^j-4 jl£l fk j Vi < »|J 

*«U 3*4 (jl JlIj 4_ajj 1 {j-a Lu^Jij AjJ.1 90 

13) (j-t-uaJlj (4 jJ,Lj 26) 3ju2tlXI cjLj^jJIj («l1U 42) J^jL_uJI ^uu ls j-t-uJI 

250 j rr ) ^j-o j-^l (j-olSUI 0jjt jj .(4^X1 6) LJIjIu_ojlj («l1U 

(66) 1980 ^pj\ (^jJI q -c 3j^a 

^_rt_oil jj-o L^taLftj 4 _u^5Lj ( j r A ^JUJI CjLlLsLlu>-I jJlSj 

(jA_j10 jl_Lc ^JL»JI (jl ^ mi ^Jlc j 3~ <»1 (j^J^j 5,5 L&jl jJLc 

OLtlal-LLvl Co-qI jJ t4_lLv ^ylc. Jj. flit t *t\l (fi , ,,V1 JjULfl t4 4 < Il > l 

^jl ^' (J i ^ 1 < it (1 L;r lc I i ^ j <>^ 1 tl 113...j * 4_L<_u 275 1 t-s A / tl 

Cj Jljv I jl Lol tlj-u^ LcLflJjl <jJ 4_j_cljJ1 ^jl JlLjJI 4 mh»1,1 ^cpu.uA 

jLLLII ^jj 3^.Vl j.j ,,ij«oj 3^1 UH ( j_4 j_j jJsI ciJJj 
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piall 6 j9>u> 


ju>o jl j_a Jj>»I j-a I-1 jjL< 12 j>. w 1 ^ .L al 111 juV 

3j^ljp_ll LljLjvL*. ^ i I j j? ^jjjJI Jj^jll j5LoJJ t^LLall (.£>>*1 j jL^a 

Jjj9jJL uLLalbwVl ^ylc. A > »*\ dSjJI (jr ^ 11 JlC.L-uJ La£ * Juul J_al ^JJ 4 j 9Hall 
^ ^ JjJjJ I j t(_£j!^>JI :4jjjlll CjMcLUI j-a jLcjj ciJLLAj . jrt_alll ^jjl^-VI 

99,3 ^j^eJ ^ »jilo ^jjjIjjI Lai 4 jjIj^>JI djLcLUl J^jlLjjjJJ . 

J-jLb) 235 ^j_j_iljjl 0,7j t(jl L> mi i>Ll J_jLa j_j_c) 238 ^jjjIjjI <HI 
J Jul> JlJJjJ c_<J5eJJ . 235 ^jjjIjjLj <* * <<oV a mL JJjljjl Lalj t(jl Li Ml l^Ll 

jLL_ji_)>Ll 4JL12JI 235 ^jjjIjjVI ^jj jjlc. jV t^^LUsI jjjsjj djLcLUl 
t oLjjli]l j_<^I j£. <Lj5JLl t^jlil -ij-^I j-a 4- i i4- < il 4l^»~ miUj 

jl jSLjj tiJJjLl t3j>jj_5e_a ^JLjlJI ^jjjIjjVI j CxjI^ Ltj 
. LjVj? 3Lp* 3j.iL 235 ^j_lljjVl caLlj-al 
^j_ljIjj VI j a jl L> ,*:, <\l t ^JjLSil ^j_u jjjLlII (^jIj^-II J^-LUI jJjTu-ujj 
j_a JJal La jJ jTu-uj ^^ylil ^j_u jjjIjJI <Ll^ j5LJj , jl L. ,~, <\l t JjLUI julc. 238 
^jj_4jJI jjjjJI J^.LU.1 Lai.^jJI jlU mi i^U JjI_3JI 235 ^jjjIjjVI 
4_j 2 Uj ^tlj 238 ^j_j_iljjVI j_a «lUJJlI ^ 3 ,L>tl jJj~ < mj i(j <i^»ll ^U*4 

4-al Jitlujjlj fiL>Jjltl^l j5LaJ ^jjjjjjJLlII I JlAj . (<LJ) 4jJj 9 j^jtj La-a jj^I 
U,j .cjMcLUI j_a Juj-o aLu jl (_^L1 jVI j>j£jJL c-dJill Jjjjj 

jl U mi i>Ll JjL3JI j_ic 238 ^jjjIjjVI (J$»**f ( m 3 4juj-taJI 3 jjJjJI cj^LcLlil 
Ci>LLm j-A 4 _jJL*_^ j-il^l ^ ♦jjUII ^jjjIjj^LI L^IjiitlLt^lb tL^J Lj^j 
JjL 3IL J-gTu-uJ ^JJjljjVL ^JLlII Jujjj ^JjL5e_U_0 l_4^ ♦ 3j_A (jO-t-oJ 4 jjIj_>JI 
La J^ljLt.^ 1000 4 ^LLj aL)j^ I Jl^ J^Lla jJJJ ^LIj . ( 68 \jjist 3 Jlq 
L j5La Lid (^jjtj jt j_a 4J JjV i jL_ujl jjjJLa 1 ^ /L>3j 4_u2.l_Luo 4 _Lj J_a ^ 3Cj 
t^j_LjljjVI j- 4 LlL <llajl V a ^j_u jjjJLlII j_a jllLI 4 < tia'v- j-a 

j_A (JJ-5L jl j5L^j j_o^VI ^jjjIjjVI IjlAj t^jjjljjVI j_a <Lajlaj <tLL^_aj 
.^j_j_jjjjJLJI L^la ^jjfcTu-ul ^j-11 4jjIj_>JI cj>LcLUI LT b 13 r, ,„tl jj^jil 
. j VI ^ jr l>- 3jj jj ^L_a ^JJJJJjLlI I I JlA (JlLaj 
iLHjLsej-a 250 ^jj-alJI ^ ^4llj_aJ>- ^-jj-*-u J>jij Lla IjTlL>oI Jl>.jj 

. 1984 ^Lc jJLLa-a JlIc 1 gjlf. l-JjllII ^aJ ^_ylll *<-_>! ♦ ^11 } ^l^lj O^J 
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pJLaJ 1 \Js*> 


. <111 60 jJlu <Ji < < M-v lj_u_u ^_u_uJ j-Aj ciJJ 1 iLLaj 

4_LjJl-q i—JjJs) JjJj J_cLfl-a *;L1 ijLj 1976 ^Lc. L_uJj^ Cj I Ju Jl3Jj 
45Ll1u 1 986 ^ Lc. * ^uSLu-3 ^xt-Ljj lLs I jL?e_j-o 1 200 4Hc. 1 < n I 

Lull I c.<-u 1_4^ t-^lsLL J-cLu j-Aj <4 j < M ^L^SJI 

(j^i-v.ju 4_&Jj 4 jJ ill4 j^j'a-M! CjI£^_U! tiJlju_l»VLj l ^LcLLa 

L^jV « 4_»_jj_ < _u)) L^jlu CLuLusj r 1 A 11 ^JlA £)! Lul> j^jJL juJu>Jlj . Jlju 

3jL>u (jy-& t4_jiu^_coJI cjMcLUI L^jjj do! ^pJl j-LL>ll 

4jI Ju 4_>-1 ju^Tn-u 1 c_U 5 cj j! 14uJj_S 4 jlL_u ^ j >j ^j_u^jjJLJI Ijl^S t^ j_u^jjJLlII 
4_Lo 4Ui CjLaljX-jJLj^ . 4 jj!j_>JI Cj^LcLUI ^ Jua-u-cull C j_c 

^!j_cj-Li^ l_^VT 5 4^>.Ltj j^IjJ! £)! £y^>- t4jj 1 4.L-L9 ^ 1 <uauI 

£_3j i4_LC.^_c 4 _uI£La! ^Lal Lu_ulj cuLlJI 3 j ! JlA (jl j! 

.(j\_uLfcj^l ^ Ju I £j\j Ijufc 

*4jjIj^>J1j 4ajj_l^JI SjjJjJl CjMcLUI l ! 3^_LLit_4 4 _^j 

11 ^ ~ 31 r. I ijy ^ SjJjll! LtcLui/j 4Uj mi >11 cjLLHII 

4utH_ll 4.u£J! j- ^L < 27 (JSLiuJUs . 4LL4]! 4.151111 0 JlA ^U5e_>. juJl2j >l^u 
» £y\ ^ mi11 j-l£- L^Slajj 3 jJjILc ^Lj-^ 3juvj JjlJLa ^Lul^l lLLUJI 

Jl_ul£ tCjLLaJjl oJJb ^u?e->. <LaLr ^Jlq liijJu (jt Lu^jI ^^11 
100 ^Lc ^Ijuj ^juSLII 4uj!ju>J! cjMcUII j£.L3-c 

cjLLHII c-.<- » Sla JIa <_2aJT 12 1 1975 ^Lc ^-3^ tCjLLil!! <-.<- tS la 

. jJLi^Mu^u ^3 ^LLj^J! j^_ujj^Li! ^j-A c x^u ^ju»o 4jJLuaJ! 

lLLUJ! cj! j 4JLuLcaJI cjLUU! q-a c-.<- t SL<a ju-« 600 1 <>>jt tiJLLA 
.cjLLllII 4 _ui£LII l-^LkoIdI qj. <“i c. 2000 ^L*U ^. j-33^11 ^cLlcL^I 
tCjluLaJJ! ^L^UI ^fl\] 31 UU-V LuLLjju jj-3j 
^L>-jJI cjLL3-lII Jl^>u ^ILc l ^ > ■a) (HJjlI (Jj) 1^11 < cutx^j L^jI 

^yic, La! 3 j_ 3 U_u _4 4jju^_uu CjLu^u 4_L^Ju 
4 _l5LLI.I 4_L^JJI Cjj_j_C Ju3Jj .4 .«_ uaLv- CjJ!jl_o J^L»J! ^JlA (jI V! 
C< I 14_^ !j 4 _<_u!jJ uj^jJus jJjv ljLL Ltf'uj 1^3!^ 4l_uJ! Cj^Jbi 
t^jjJJ! jLLa-tHuV! ^j-a 4 ^LLlJI JljJjH] ^<-o!j ^-oLjuj V» 4uLj 
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(j-o! s\ lIILlA £j ! ii.Lfu.ll (J-uLj V Uj c^f <jf cM 1 


jJSj . « JJ_5C-4 J_LC J • A~ ' “ A ^JuC ^_$_*JI 4JjjiaJI 4 t mi 1,1 CjLUli] 

L^_lSUj (j I 2lJi_cUI o4 4^>.j ^ i^Hl cjj-x£. 


^_L5e_uaJl J_>J1 .iLsejl _« ^1 4^>.L5tJ JljV L^jI ^1 <-» 

. L$J Jl>.Jj <h*>Jl £J-tJjJ 1 g’Wj ‘^1) • ^ 69 ^IaJI (^fj-ll 4 1 j <?J ^jJl 

^^litllJLj i 1982 ^Lc ^j-t-oj-a p L> < i £4 BjLseTJLl CjLjVjJI Lai 

4_1j_A 1 Ju9j .^psjJLll Ijl^J 4_LaI 4 _Sjj-U *4 ♦ Mill 4 jjj_lI 1 CjLLiill 

4 J 3 LL 2 JI Sjljj c-JLLaj (^jJI I Jl^J ^Lu-saj^fl (N.R.C.) ^j)j_Lll ^jt^> m11 

j-Q J 4j^lj . Ll^Lc. IjLlO-1 3jLj_>Js I £-3 I J-ll-J 3 j_1jL^j 9 4_4jL9 JlAJ ^jLj 


3jua l_Lal LjjJsJ CjIjLHII (j£-4-> C-t- uv . 4_jj-C 4 j^Ijj ( 


J_5eJLjJ t 'i U H |jlA lluJo. jjUo j!jj 9 . 4_u_u (_sVT 6j^uu£. 


o>J 4>UI (> JjVl gSjll .bLlji *1 ijja l^j JL 3 . ,j-fl 

jLM j!j_5J! Ijlji> .^UJI isLiiJ! cli Sjj^I ^LLLLi! 

. ( _ t 3 4 -lojjijJI clsL^sJI ^Lsdo-I 3 j_cuLjjs 
397 KUjjJI 31LkU 4 _jJjJlJI 3JL£j11 L*j 3 ij»j-ijl 4l£ (o-!L*-ll jl>._jj 
« txU_i I 5 ^ Jl3jj iJaljl^t-us Q^-iLa i-.3tl 1 AIU Ljj^j ^Lc.Lio 

LjjLLajj_j 3 jJjJlU dLij^SLII Jjsl^ i_al»i>il 3.n<i.j i^JL*JI 

3jj_ 5J 3 a 88 3 Jl* 1U diLiV^J! t _ r s Jl>.^j^ t(j\ju £i sc-a 1 < n ' y s-j3 j 

31LLJL jJjjs siLij^SLI! i. .IV 0 ! S^ujJiJI LjjU.1 ^ Lol . ^Lij^SLI! ^jlu 
Ji^i-» o (jl L^jj^ (J-ol3j njlifiJI Ljijji ct^J ct^_ 9 i3jjjjJ! 

^Lli-il (j -jj «l!U ^-3 90 (_j.ll 80 (__ I ?■ 2000 ,aLc. (JjJL»_i \-q 

LajI 3"31 jj* ^oUjjJI ! juk (_jl£. l^<ij<i i^i~ >. 1 1 > nj . I^j jJ jjljji! siLij^SLl! 

' I ‘ II ijo^tAll (jjs (Jjl 311 jjt LijLi^. La (jlj (_, «j j 1-^11 jLiil 

1 g ... 3 ~t 3^ul j Mill a jut (jLLill jj33j / 7I ^3jjijJJ! 2LaLLaJ1 ^ Lojl 33 j^Vl 
• cPU^a <J& L^jV 

jaIILi 3 jueiU cjLjVjJI (_y^ (_j^Ll£sJ 1 « Lij^SLlI j_Jijj jl>. I 1982 jlLqj 

L^jLij^ ( 3 I^-I I (jjs (jl ' « ' t*. i4 i I .ill (_ r 3 (_y3 2,6 t .ijHa (JjLtaJ 

g t nl ji-lj i(5 JjJj>JI) L^o-j JljjV (^jJI ijo^tAll (j-a (_j3U 

(_^l i4 imil (_^3 <ilU (_ r 3 10 4 t~iiii^3-o (Jjjt^j ^LojjVLi 3jj|^ill 3^LlaJI 
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?lSj9jji (oJLaJI Ja> 



Lj-c.L*_jil I jl>- 4 Uj mi ill cjL Lilli jj-c- j.iLuajl ^£.Lui,VI Ja Lilli tUU^U I jjt J!Uj -27 

,>« aiib 99 UI31 jLw^ij.^^u^ioiUUii J aj > ! > »j| l i>ULai 


Source: Sixth Report of the Royal Commission for Environmental Pollution, Nuclear Power, and the 
Environment (Her Majesty's Stationery Office, Cmd. No. 6618,1976). 
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g 1= V 


pJLsJI 6J 9 JJU 0 


t k » ^j_A t (72) ^U^LJ ^yl^LH JlJjIJI ^UjjI £)_a Luj_aj CjIj-a £_jjLj 

^jL5j . 4 _jjj_j Cj_»L^ 1986 ^Lc. c^o_j_t^l 3 jujl>JI jlJjUJI 3jJu 3 
( j_a 1990 ^Lc 4 _jj)jJJI 42LLaJI ^L^ul 

^ ^ d' “l ^ 1^ gl tl ^ ^ p *». Atl ^1 ^ , ,\ ^1 Si /^J ,, ^ ^.tl 

Jljj 9 4^LLaJI CjLLa^t-A ^j-c JjjJll Jl>.Vj 15 ^1 ^LiLa 

.*LUI 


zfrikjtW jtf 

SclujJuv t S^Xa.4jjj_LJ| 4^LkJL jj^ ^^.tl 4_^j Jjjj^. L t TuJ 4 jjI£" C_sj_A> jJLl 

La 515!j^_aI tjr 3 jl 4 _ujjlI1 LjjjjI ijr 3 5 JjLa-a 4jjI£^ CjJl>iJ J-A 

Laj LgJ 4 _lIdjLjlJLI g—?e—>Jlj ^JaLlaJI j_iLt-sa_A < ^h^.t 3juJi,l ^_se^>JI 

4^LLaJI (j-C. ^yL^rJI l-u^ILu-o ^jJ! 

t ^ J ♦ . >v 11 C__xJjJuJlj U.1 4. 11 p j ^ \ I ^JjJj_Lt-'aJ 4 jjI^ L-t-H-U 

iJT I]l lUjLlLajlJ 1 4-L<-u-Lt-u Ijjuaj IlII ‘a t L I ^J_l£ jujiufuJt 


Sjl>OXI CjLj^JI ^ aLjj^SJI jlJA allaJI j.alu^ a . 5 Jjjl>JI 


j»L^ .... ‘ 11 

1986 3_l>jL>JI 


l»L^tuMJ 4 _jjJUI ^ • <«* tl 


^Loi JaljU^ 2 487 310 


^1 

iui^ui 

jULlI 

Jj>U^ U * ' - ^"j ) cl&pjJI 

(oJjSJ! 

1 l « * > ^ U-- 0 ) j-iL^a 

(4 j< n $ mi! l a^i l Ut l j 

UK j^L^XI 


U. S. Department of Energy, Energy Information Administration, Electric Power Annual 1986, U. S. 
Department of Energy, Energy Administration, Annual Energy Outbook, 1984, DOE/ EIA - 0383. 
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pJLaJ! \J*> 


^SLstHJLj ^Jlc. LajjI (j-° 1 4_c j_L$-4 L^jI 

. jlitjJI ■ k>* CjL11*JI CjJlo^ LsJlIc J^LU! J <>r. c_Ji3j)j i a <jL fjjl\ t^j-aV! 

LI t i jjull O-o- (jjQ da-u xU Lr LJ*3jl\ J^.LJ.1 ^-j-4-<-aj £)l 

Ji2.UU1 ^jsc-l.u-l£ . C1x_l£|^->J I (j_4 i «>» 3 L^jLjjjjIu ^dajJ Jll<.u^I ^j-a 

^_c.j_j J_jj_u 1200 t <>><?\\ DjJb 

^^4 U • <>> ^j>» A 4. /j ^fL>. CjLJjlII ^jJu jLtJ ^Jl i dajJLiia-a £.l_4J 

(33 ^jl j 4daLtxi^j Sjuii t . (29 Mill) 

4JL tC.t- i ^ljj>dlj ^.uljjVI ^jLuia^ 4 <?h V a <3^-*-^ Lr^l (Jj-^ 

Ja_j_>dI * l_LdI V3 j_& V 4 daJuJaJ! t—J^t-oTJ LjljLs ^j£Lj Jjl 3J daL^_a 


ijJjlx-o ^J^Lla *LAjJ 4_4jLLajj_JI 4_a^£L>JI Cj^_S CjIj_u_u £_jJaj Jl_Lcj 



Source: “Shuting the Stable Door“, Nature 223 (1986): 28. 
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pJLsJI 6jg jjb 


j < 1 , \ 1 ^.luJ <^U L«JlIcj * 

(jL£j tcJui_UO < U1 3 < 3jLC ^_)LjLJ 4_j| t4_Lo IjJU^ILuiJ I Li La 

aLa Lusj-c jlit_jJI diLclJLb Jmi" (j! jjk JsdLSJJI ^U-%. 1 

JlIjjj l£*-^ ^>-a V! i4^LLail J^ju ^Lajjl JLjj-pJl 

J_jlj>. J_J 3jlj_>JI 4-^j.i ^LoGjt (jSJj .jLst-jJI CjIcLG^ ( j-a 1 Juj_a 

Ji^e-j 4-^3 L>J1 a \ q 4 /a^l U>H 1_4_4 t4_jJl_JL^ Jjal JjjSjJI 

(34*)^ I J_aL^ L^JJU J_1C J^lil! Jjl>«j V LgjtG 

^ ♦ j jU t \ ^3_sLuJI till j ^j-o-Ga j 41 Jul>. 1 gj o 4 g g <«ol,l Cj^LcLUI 4JL>. (kjr ^ 
♦ jll J_aL*_a ^jLj J^.LH.1 4-o^Lo 4jJL*_U! 

Isjj-ti/ (j-g-tio J_cLUI ijr ^ OjLstj (jl£ jUil I JJt> (j! JijVj 

(_£J <^^tl cQiSLls ^.U-OJV- £jj& J* Li (J-CAJ (J-C. L 4 LU (1)^ 0^* 4 4_ULJ-l13 

4JsLLd ♦ j t U II tisj) t $ tl (jl «L>.jjJ lj-u£ c--<- > .jH J_aLaLa jL-o 

j—ljLj <Lcj- 4 -uj (jjl jj {j I 4 >jj JuLgj Jju pJ 44 jjIjjv 4j>.jJ £-Lajjl j_a 

pj 4 jI Lgjj • pSlselijl J (j!^ ^ ^ ^ 4 ( J_aL*ll I JlA 

^ Ur, I Jl 3^ iSjla^JI 4^j^laJI ^Jl^j 4 ij» mm jJ_ 4 J 4_ujjJllA Llj_c J^Lall 

- 4_rvj JlJI 4>Ji_A ^1 J J 4? jSjJjU V L_J I 4_4jLu3 CjL^-JjLJ Mill 

J12 4CjjUJI I Jufc ili (^jJ! 4 LluS (jjla 4jj jJl 4^LLalI 4_JjjJI 4JiSjJI ^La T t ^ l 

La 4 4_LlL_u ^j_a lLLLqj La ^JSLj - d ,,. n\ i_£j-iujL jjjjn. I j_<_uL^t_jJ . t 

4 LaLo-i Laj1aL>uJ jJ-JLtluJI (JLa^. 4 CjU- lU: J1 oJJt jjl_5el(j 4J ^_o-<-u_lI 

^Jljlj jIj-3J1 l-£ ijjj . Cj_}L>J! ^1 ^jJI j^Vl 

Ju9 (jl^ 4d^Lt-iaTiJI Cj jJl>. j_la-5 (J-£.Lai! 4 -uLoJj (jLal p t^> < 

Cjlj-t^seHJI I r^tl j - l I c. 1 La J_lC CjI j mi Mill 4 jI JlJ Jiitjl 

jlj-3JI tilli (jLj j-<-uL?e-J pJL-u Jl£j jj_a 4 _l£ j_a Jj9| CxjI^ <L>»mi 

(j-ujl^a Qj)it M<U j <s~ij Jl>- 1 ^j_a La 4 jV 4«4JIjLa 4j < m3*i 4^jU-^» 

. (7S) (j^L^.1 JS Ijaiij o? 
jLx-jJI CjLc.LL 3 (jia-aje-j ^jl Lalb i4_ujJl! 1 . U 4 .><tl o^LcLia ( _ r 3 Lai 
ija£LeliI LtiisLa. (J^Lall JJij *^4^ ‘^LJS 4^liaJI ^j3 

^Lfljjl j-Jj-uC. jJ^.LiI.1 (jjlj J^ill jjLi-Laaa ioL>. Ijia lilj 

dJ^Lc.LaJ.1 C. a a 1^1 JL^J .^g ‘\-a-~M alg.1 i>iL.| jlc.lj Jj^sL>J! 4jsLLaJ! ^j3 
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pJLaJ 1 \J*t> 


l_La^ ^ j^sV! ^eJJI JjL-u^j jj£j 4 _uLLsj^_lJI 

JJjJI j 1 m >> A 4^.1 j I j£L$J V 1_4^ . CjM^LU! 0Jl& <_AJJ9£J (_yJI (J_UlGuJI 

. 4_CJOjiJ L^oJjl j£L*J Vj ijr l>. tCjjUJI ^JjJI Jjl 3 U£ tSjLxlj 4 jl 3J> 
(j jltMi ll Uaiwf I5lj 4 L&-4-* 4 cjo_uj L$JL>ol jj^J 6^ Lr^- S- 4 ^ U^J 

4_l^1jJ.I jl . J_cLm cJi^ j_j i^LgfcTill jl i J_aL*iJI 

^ U ^ ♦ j <U j_lc. i _ '^j i^g] ^yJI ji^All ^JLc j-uTuj 4 _ujJlII cj^Lc.LDsI 

cjlj_<i>J_« jl u^>- ijr^ JcLUl ( jy 5J cJajJI j-A1»Mill 

J-JLJ jJG j I j_4 jL£ ^jLU^jA\ JcLUl (_y-3 ^ ♦ JiU* J-LC 

<L_ujjJuc CjLaj.U.a c—jJJI (_ r 3 jj) Ui ♦ J 4 _l 2^JJ 43jX. (_y-3 jAliAU jl 
CjIjIjjS ljjLSfcT(j jl Jjfc Lr^ Ly^J"^ ^ 4_oj^_L2_j m-uzjA (Jc.mij t4jL_Lc 
4 3 h*t r a CjIjj, 3 a jjJLpjj LJLc ^LufcG j^Lfcj_a 1 IjiC ljuk t4-Cj, < <m <a 
^j_uj)jJI jJaj - 1A^It cjL^L^a ^yic LujjJ j^GG3j tjJjJL 

'P J ^ tl CjIj-JlI £Jt-& 4 -l^-AI 1jC.j Ju3 1 jj^SLj ( _ ;r i^. L-Li-l£ 

^£j| JJl_lJ Lo <_yJLcj ♦ L^li - j-£Lj (j-A.U-o.JJ C_*JjJu jl ^^ylcj 

<_3^Li_i fiLLsl_5t_« 4 _j_jj_jlJI Cj^LcLaJJ jl *lj_p»lj .CjLj^Lst-c jI jjjSJ 

. (_y t'^i^C. ^C. Lt-tToI L_j-cuJ ^1 ^<A O <«Q ^ 

J^.mi j. i U-L cj_}L*. j3l (_y lr. J <>*ji LuLUljj-j Ct i <mil jGJj 

4 1 3 mi a j^Mi 4j nil £i a i 1957 ^Lc JjSLojJlu^ 1M *^ 

J ^ 4jj^j 4J3LU 4 Ua ^ | ^.LojjLj 4>JlA jliG t4jjjJJ! ^.ll^l j_c. 

^_3_j jl JLgl>. 1 jjl 4 j mm 311 .4j^_l>JI 4_u-oVI j-uIjlJ! ojjt 

cj^I_>. j_c ^J^l jjU^. L_j.<-uj (_y-<-u-uj cj^Lv 

j • U a jl a VI j A \SS‘ ‘ " t ^ ^(J^. Lll 1 CjI ^jluu j^Q 4J^u j\j^La IO^y£ 

. jULJIj ju^oJIj 4_ujJJI LuLUj LoJj^ (_y-3 

:^lUrft *J*J* ***** 

J^LLa ^aj<a jx. cJiUicj jJM^I (J^Ua iSj-> J^.lG -43 jl 

JGJj (^jJI t^_yJjVI *<>LJJ jljJ*jJ j^ I»^ ^ jA-cLtaj 4J jV tJjjJjj 1 I 1 I 
3jlj-^>JI jJsj-j l^jJI j-a er^l (>» 
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pJLsJI 6jgjjib 


Caii jj Lcj_Lc cjjUJI Ijj *clLL^I cjUi*JI jjju ^jJI jJ j_J 

4_^_lL<-uJ 1 j j c 4jLu-^1] Ij. L> j . 4 jjjLJI 3jI jJI 0JlA jjJu ^Ull ‘~^ 11 ^ Jl>.| 

. LJT 1 gl**- a 4 _^LujwVI 4ir 11 (J_a-*J 1 4 3 j Ut, I dLljj^M aj-<-uj 

J^Uol] aJjVl *UI Sjb <> 3jlj^JI ^UjjI ^/Ga 

Cj Jl>. U£ 42LtaJ! ^jUa-LTw dajs CjJutJ IjiSLaj t J < nl < m~U U mmVI 
4_jJ jVI 3j|jJI *UJ ^l-luo 1 i<4_5e_tiaJLl 4_3t_uj :4 jV *Jjjjj«uIuJ 

, tUt t.Ml t 33-%. ^1] ^U-ud ^1 La-d t4 L> ♦ t>> jGjjIj |jL». ljL>- 

otjjVI ojI£j . U*j~3a t<U»<<M1 c 3-v- La j_Lc ^La-u^J' ^JjL j)t Vjijj 

. ^Ll 3 Lili_a (j^ bl La-j-3 j_dj L^XJj i^jlsLa 4 j! ^Jl C-t-L^J 4_a-a-<^a_a 
(_p3J-». ^JJ rtl,l ^1 a <*M1 j^C cJlJJLxiaJI ^-C,L».tTuV' lULUJI Jj pUI C-Jji < hT^ 

j_a Ijl_a j ti—aj-o.iSLtI ^1 ^yjl LJT tiJLufc cj-°3 (j^j-sej 

4j! Julj La_j3 Ji>-j J^j . Cj jLtl! 4j?t_£a cJ&t ^jJI ^Jui.1 Jlo^jJI a^y-dJI 
• j^Jj 4 j a A ? b J>£j 

i 3 a . Ij. L-^ |^_u_u J^.LflJ.1 IjuA <_dl JuT CjjL_u ljj_a| ‘-dLuk J)l 
J^.LaJ.1 c—tis jujjJlJ ^jljiail 4_Jl <lJjVI 3jI jJI juj-AII ^Lc j)l jula ^jILdI 
j£k-l.u Ij_31cL£ iCjjL^eJ ^Jl!I La Ij^^Aj ^dJuaJL I t Jaj-uJI ^1_4J 
<- Jtftl ^.Loj ^yJI JUjJI LaL itjl 4lLL>. 4 JLoL_u jLjulj dot j^j . $.UI 

3" cix_pe_j tJrCLcL_u £ja l-jjaj u juj-pJI ?.La_j uLLt_c^_ lc, 
dUi ^j_c .J_cL3J,l ' I°> jl U mi )^\ ^jIjj dJtislj 3jLai^ 

.jiUI jlitj ^j_j_jj£jj-JI (j_a ^j_u-iaJLl Jj^jil J)L_u^9 i—S^Lc Ju>o! Jl^ 
t"' ^jj jLJI J)^-Ij tC-t^jL Jl>*I ^jJI jLfi- ^LLa ^jj J^-Lald! I JlAj 

j Jl jJj-jjJI (_^J . jLfcjijl CjJlscj t(jpAJfc_t^jl Jjjkj ^Jl*J uLa_>JI (j mi^J 

^1 4 J < ii n j 3jj_ua_j CjjL>JI lj_A tdJutjil CjLVjJI L )-ujjj ^1 j_bj 

£>£LJj 4£jdL ji_Lc. 3jbVI < h* <>» ^lj (ji It miU ^jJ < j^»jaUI ^^3tl 

I Jl-A JI La-^ * 4—LaTtSLa j_tc ^JIjjVj Ju^juJI 4jlIL 4_a_^_a i^LuHfVI Ju jLtTuil 
CjLIjj>-I ^jL(-o Jl_jJ—Lljj ^ U <^>"tl 4 a^a Cj^IjJlju ^1 CjjL>JI 

. 4_^jj_aV I 4jjjJJI Cj^Lc.La_aJJ 4_u_uJJL ^J_lLJ uTJ' 
4 _jjJ_ a CjLtfola DjutHll CjLVjJI ^jjJJI m!I 4jj_A i~< J^j 
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TiSjgjj* pJLaJI \Ja> 


\ Q > (jLl 4jJjjJI 4^LkJI 4JJ-2Z-A 4-Ltpl (jV 

1 n j ^ 1 2 ^ ^ a 4jjjj J^CuuiJ (_pJI CjMcLUI (jI (j_a» J) 3 U j_c| 

t«Cjjlc-jji 1 «ntl ^joL>J. LgjuajJU p JlC q is-ij JSLtoJ 3jl Jlaj 4_j_u_aj i-Lal 
jljJ.1 (j-ij-StJ fj£. jJ_ U3J (jt (_p.Il J-UL>JLl (JJ*)) (JJ-42Z-* oli 

L^JjJj t JU.jJI (jjQ l^VT 4 ♦ i**i) 4*npl pJiitlL-uJj .« LpJijj Lpl g»~ I mIj 4jfl)jJJl 
Cjlla-re-c ^LuJ jJu-aj ijVjJ (jj_d_a 400 jjLpj 4_ulj»L« 

JIaIS CjUpJUj j_uL*_aj CjI ojhTi i4 jjj_L!I 4jaLLaJI J^ju 

pj_3_J U_£ ♦ LpUpallJ (jLcjVl {j-A J^LlU ( j2lxjJu Cj^L^>> . 1 glj» Ml) 

(jjj Lruiiiia 4_<_>J 1 </> s 1 L^jjJj 1 4li.iJ 1 j (jLoVl cjL^_i u 

4_uoL>JI CjLlIUJ' £ L A 2 *- L_uJu^aj ULc j miT. ^-uj-gA. £>-* 

lUj Lu-tOpi 1 (JJ_4ju2JJ t4jJJ_<Jl 41LUL (J^JU CjUa^C-0 ^j-Lt-JoJ j| g-i-Lu 

<_j!j*j».VI (j_« IjjLC 4_jj)jJJl ^LsLLaJI cJ&jLit-a C.<Jt^J Juilj 

. 4jjj_l!I 3 *M UH CjLLx%_a ^^LcLj 4_jJLLaJ,l ^J1 4 _ujJlII LjjjjI ^£ 4_u_uLu_uJ 1 
JLo-Vl Lyia dj3 (j-A 4-<-ulj< m! 1 Ixp oj^ o' 0^-*^ (^j3 Lp 

1 JJt (_P CjbjpUl (j_aL>JL 4 _juLj 4_L>J [pwJ_a CjjJaj JlII $<LoL2i]! 
pL*_aj a **- (jl— L^ .jJ^.u p-p_u 41 j <^r, ji Mir, 4 > m^-%. ^j-c 4 j pP OjI^j 

pa£j ^pl_j_c_p ... v 4_^_4JJ.1 p *>■ 4-C.1 _Lu^ ^ < 1 1 ->iX (^jLu (joipjj 

4jjj_<J 1 4^LLaJl ^-jl 1^1 a Jl>.V (_PL>* 4 4jj jJl 4^LLaJl 4_LaJL_u (3^^° 

pL^ILAl (jrU^Lc. Lt^LiejIol 1 »1 t^r.Vl Lol . <Lj£ptJl LuLU (_P 

d<—>^^_ j_42_I1 4_L?c_LJ1 ^)_4jIjJ .4_jjjJJ1 dc \ 1,^,\\ l ^yc. |jl>. Sjljju JL^c.Lj 
jLc J^.j j-Aj up^ 

LjIj 4^1 'i$a c > j < ti l (J_4 ^cj (jl^ 4 jI jI 4jjjJJ! 4_c.Lu^JI 4_jJLj 4_^l>- ciJLLu 
(j_« : 4 _jjjJJ 1 4_cl_u-aJJ 3 JlC (j-« (_pi 4 i?^111 Cj-*.<^u.u l Jl3]j 

(j-- 0 4 Jl_jj_4.uJ1 j^yjQj l_4Ji_j^^ Cy^-3 ^^^-*-11 ^H^l 

JlSj .(psjVl «.l!sju-£31 (jj_^4ij (jj jJl 4 jjj_LI1 4J3LL2JJ (^\_uLLaj^_jJl jL*J» 1 

llij)) : \j Q~.\\ J^\ CjIjL^J 4_JJJ_Lll 4_cl_U^JI ^yA 4SA1I 4? JlA L-hjZiJ-A C-U^2 ->J 
jJLLLII ClJjL^ L<u^-a Lpl a (<il (j-SP-J 4 LpLoL-j ju ?" A a jjlL 1_^ 
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pJLaJI 6jg jjb 


SJlJvIj 4_jjL£ <j-A j)Li _}LoIt£.! dlLuk j)H jJj - - - 4j si «W«aVI 

^ 3 L7 Io- j? <dslj_u_u aJUJI (j-a L« ^ j -j mi" JIa) 

. 4JoL>^j J i< 7 " miU cj! ju>.I (j j_l£^Iu j>j jJI ^VJjfc 4ib IjjISJ 

._-1 \j ^ 11 CjIjlIj-a (j_A ^^lidlJLj CjJlcj Jib 4jJaj_<_uil 4 _aj£L>JI dulfij 
(j <1 I rr a 4_L>J dJL_«_u LaJu£.j <4j^>j ^_jJI L^jLij^ t <1 ) j)l ^a t4j^j_Lll 

. LjI^_ stJ ^i L-A-uauJI I Jufc (jl^-A (J_^_u_u ^jil La Juj_<_uJI (J!i_A-A dll JjjJLII 
t^tiilLj 4 JLaL*JI 4bLLail CjIUtt a JJlC ^ SjLjj ^Jj^aJI <—utAJI ^^jLuj 

»Lcu-ll 1 jl aT, (jHj-JI Jl*_lL_uIj i<~i a ">»il J n < dl lj«J-3fc_jJ I CjjJj JlJj_u_u L^jV 
JlJ^-<-uJI j)l . 4_uli,I d^}Ld)I 4-SLlaJ ^ I H Jl J ^-<J _}^J_«_uJI j)_A J U jJ.1 

. L^_la 41Uj £ j \ miaL i4bLLail < si < a 1 j^_ 4 _j 4 j1 Jl^JJLI (j-AJ 

4JLLaj t. < «< >n < ti dUb j>£LJj *4 mm» tl j)*> < m a (j^sj 3 -^j ^^juj (j-A (j-u fLlb 
j)L_i ^^^j^-aHcj tiiiji . 4 -u-uLu.uJ! 4jjvLlII ^j-a Vj-jJLa 4-u-ulb 

. Lajlc^j aL^jJI tjr H, 3j jib ^ji 4jdjj-<-uil 3 _ajSL>JI 

4cLu-sa]l (J i 3" 1 m a IjIjjS j)t» Lr^l (j nl^r a 4_L>J C< t^sl-%. Juilj 

jLua-A jIjj 9 jLiejLb i LfcJuIa jl 4 jjijJJ! 3 a! U>!1 jlj^ J^-5 c_a jj_u_ji i4jj)jJil 

jLjjjlI ^jj^Vl (JjL-ujJI 4ja-l<^il Ijlj^ 3 JL^_a V ^-laj 4jjjJJI 4^LLaii 

^uL ^Uil Vj 2 LujjjV| 4iiU^]l Vj <3ji^2tt 4S1 aJ.I V .^W>^il 

cili jJ .4_JJ)^J Jjl <^l A (J_A 4_uG i _pil ^Ljj-^JI (j-C. 4 UI > M i l ^ 1 Vtj ^jl (j^-AJ 
Jl3]j , < <l AJ Jjl <^>U i rth-V A ^j-t-uL^-A 4jj|jll jIjGJI I JlA L-tlLalu 

u» ^j Cx_j_5c_j 4 j-^j ^Lj^j 3 jj3J,I SjlcjJI 3Ll>JI ^j-ullll ^Ldl 
MIa 1987 ^Lc aLuoi U -0 ^L o JI 4 _u_4jLs ^ IjJLtidlj ^jl ^A^jlr. 

c_-«jI£LU 4-LbJ lj CjlSula 4-aj£L>JI I 4jvj jJ 4-sr j**- ui LuLajj ^b 4 a! U11 CxjH 
Jl3j 2J ^jl 4 _La j_4aV |j_a| (jHLb .^Ia 4j>.J^ 12 ^j-A I ^1 Q*\ t nil 3 nij 

.^jLo* (jrU.t. aX I (j-A JuJjlII 


JulC. (jLaVI j_uL*_a ^ylc, | 3 j.‘( jl dll Jjjiil (j-a.Lae-A 4_L>J * 
j)—A J« T JMI <l_£_tb OaIaLHI C_*Jj JlJ jLdJ t l^jLuj 4j^jJil 4bLLaJI dlLtfalA 
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?lSj 9 jji (oJLaJI Ja> 


^ (jLjsVI iua (jl . CjjI^£ CjjJl>. 2_ul£Lal jj ^ j 2 .^tl 

l_LjV ij_l£l L^jt^jJ jls-I (jSLJL^>- i_£l Jju Li 2 aj| 4 jI VI i(jVl ljL>. 

jl 2 ie-i (j! JljV t IjLo? ji^Vlj 4-il^ JaVI (j-u jljja iliejl 3jj|j_i2s «L>.|(j-ta. 

.UU j^Vl USb 

4_j a aJjl 2 r I '., .-, II 3 .2 K mi a 2 jjj-L!I 2^LLaJI .~il a (jLof jLus jl 2 J 

•lj^° !^J )~ * n a L ^-\ (Js: (jLflVl j-uL»-a (jj ^ 5 oy*- VI J-d>-Sj3 (>1 

<UjUV ill '.o^Lc-LiU jjLoVl cjV*\M. a<J^>. LJj.i L^Lijl 2_L*dJI jur>o I jJ 

4 VLst^ JjL^jVI Ijafc *(jL«VI JlcI jjaj l-ujjJlLIIj jj* mmIIj ^Luiuj^Mj 

(J^Vl (jr Lc L 4 J (jj^J 4_Jj_} (jZupJu 4fu_& (j-A 4_<2_>* jLfl ,jj4 JL>V 

oJ-&\-*-c> JlulLII 4jj jJI S a! U>lt 4_Jj jJI 4 _H£jJ 1 4-LaJL_u 

. 4jjjJJI cb^-L-uVl jl nil il ^ JlC. 

CjL tTu-La ^jUl (jLtToj J^Lail jJuJuai (j\_u^_*J1 (j'^jfjj^l (jLi ^LlLsjI jJ 

Ij_L_L?C_J_J (j| Cjl <n.m fiJJb ^ J A ^U<3| . ^_A> J-Ic 4 jjjJJ| 4^l_kJI 

dJ j 4d»l mi < 1.1 4>JlA (jLcVl j-jjLj 4J (jl 4 4 _j_LoVI j-ul Juil 

i " n "\ 4-^LlA ^j_ 0 _*iaj SJu^TJJ 4£LL$Jll (_y-4-2 . I i^jJ 4j?r l's> j-lLl<-u 4_j ! 

.^-ijIjlILII Jl^_j ^jLuaJI jl_j_SJLII 4 Lu_uLu_uj LJLc 41 < m a 4(jLoVL 4_t^L>. 

4jjj_lII d r 1 i «^.tl 1 ^^Uil jl U-^VI Jjjjjj mi" 4jjI^ CjI Jl>- I C.<-uj JjLSJLLij 
4.4JJ » 4-aj T i£Lq jl^_4_u! CjljjLjelJlj Cj j_tSwQ JlSJJI C<- l> - 4^1 ^£>s>- JIo 
Cj 1 —ujJLa (J ♦ Mil (jr ljl 4_uol_>J I $. Lj^ 11 CjI^^-C ^ jJ (jl d^SLC LCajI 
CjLwjJ jUj 4JLu2^ 4_jJL«j 4_C2j JjLjjJ 4djL5eI<J,l CjLjVjJI (j= ^ 4jjjj 

.oUVi 

(JL^Tl^I jLjuIL-oI (jSLal 

4jjj_lII 4^LLaJI CjCalLq > <nU ijr C.\-3ulj '^I Jal mi rtl (jl ^j_c (jj4?l4 jj-uLlIL^ 

^P^Ij-aVIj (jLU^_4_4jJI CjjJj>^ (j-A Jujj (jl (j£!_4J 4 4 jjLc djja^aj J-caj (_^-Aj 
^l^VI ulaLtiii-JI (j^ 4 ^ 11 (j-A ^_ui_4_ul ^ l-3jUJU ^jSLl^ * 4_ul^^JI 

{j-A I J^>- j^l*-u3 0^* (j-^ (J^» m«J ^ 4jj)j_Lll 4lLkJI CjI Mi<<a (j-41 Cc»-tJ-I >l 

(jl < _3^ ♦ (Mil Jl_ 3^ * l_Lc ( a J-^ 4_J C lj (^jJI ^ • 1 1 II ^UclVI lLs L^u-lI 1 

4jj3 ^j-43 l_aaSHI . 4jtCm j-usI_ulII j)_c CjL_4^ 3^Lc ^ 
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pJLsJI 6jg jjh 


(jLal^c l_^_La i ^_u_o Ijj_lI I (j_a La l^x.jJLt^ 17 IjLi.j j_>u 4jj-il->ij] 4_3 j j_>. 
5j jya Lcl^c 15 ^Jj 4 ^LIdI t^cLt-cuVI JssLiolIl ^5 ^^_u_uL(j-a 

.^jjIjjI 1 <<ojl ^o-st-oJIj t^_uljjVI <j-a CjLal^c. 

La l_jj) t , (i / p ^ tl (3||^».| ^ylc 3 JloTulI. 1 4^LLJI diLLajfc_a j .mi n I JiSLaj 
( 29 will) ^^L jj • j^>*Jl Lr^J LfcjLaj ^jjIjjVI (j_a LtL 120 (j_a c_jj-3j 

CjLc.L3_jjI IJ^>* ^ 3 i nil (jl . 4 3h V a jjL-a-a <j_a L-lL. < LL ,.t 1 ^-Lulu^/I 

{j-a j!£lj V t4jjj_<JI 41LLJI cjLitla L^ Uj L$K cjLcL_u^JIj 4 <lJLc. 

V 4_j_*_j_j_Ld jjl <<-^i a (j_a ^Lj 4_l3LlJ 1 <til,L 98,5 Jl (jl (jrtj>* t«HL I , 5 
^yC. 4_>ol_j LaJl 50 *3iJ3^ (jj-t-La (J_^ (jA_j <j-° *^3^-11 Jii>-.^Jj * * T * (j^-3- 1 

3j t utVl <j£. 4_a^>L CjVL>JI eJJb ( j_a 200 (jl jj».jV| (_ylcj .(jLLj»taJI 
. 4-cLLuaJI (j_c. jl 4 _jJLl CjLlLojjI ^L. IIj3* ^ 3 < till (j-C. 4_a^>*L l^-La <L 3a 
<U ^jlojjub (^jJI ^1» M»y I (J-a-se_a (j£, ^>*llll (jLLj-tjJI j, L-L (jl^ ^Lc JSLtlaJj 
^£1 &J-A 3jLt_u_u (j_a CjLj_3j p L~ / n ^LJLlloiI j L^. jjLtla V L_a 

CjL jj-se-us ^ I ^ 4-l-LlI.I JjLUl j (jl . ^^j-jjjjVI 

(_ 7 _s Lljjuv jl>*j La Jpaj tj-uSL (_^JLcl (j^5L (jl tJLc. ( jr c.L*_<i/l J^LLj 
j) j-iTu-t-f-j LiWI CjLLa jjLb jJoj La (_^JL.j .Bji^HXI CjLVjJI (J^LLa ^^Aju 
( j_a 4-jj-Lt.o CjLc^>. ^LL_j_jL j)j.3iTiJj 4 l£Lj_aI ( jr ^ jjit-uaJI t>Jufc JlLa 3^ 

j)_a (_JjJLllj (jj-tla-UU IIjjI^ (jjjJI (j_uLcJI L^LoJj I ciiij 3 JlLu (JLaj ^A-suh^ 1 

. ^ 8l ^jLfc-3j| Juu (Jjjjj J Mil (JcLLa 

oL^ljjJI j 4-j-jl ^ mi II cjLI t^i 'v^L! L-t-lSHI ^ mi i LjJl>. 

cjLxliU jl jjv. cjL^jJIj (jLLj_taJL 4 jL-oVI»( jl^_L »j I^_j^_3j \t L", ,.VI 

4^jjVl ^JLc 4_j^ (^j-ju t« 1980. 1959 ((JL*J! jMj) JJLjj lj3lL>Ll ^ 4jjj_LII 
I4_uL-£2jvl Cj jLjJ_>o (^Jl N JJ 3 ' ..K 3 1 4_*_aL>. (^^ ^g^Lajj JjLolLj 
t^till jfltill U^3LL 

(_y_£ ^Lc JljIjJj Cj Jlj5s_j 4_jI g> ♦ LI a 3jj_t-£2J CjLLuJI 4?JlA (jl » 

3JlC Juu CjIJlj iLaLc 22 (J^L>. 4 jjj_lII CaL^UI jl jjv (jLLj-t-uiI CjLj^j 

CjLcI ♦ uiVI (j_a 4 _lo£ ^Le_uoI t^t 3lLl ( J y3il CjI mi)1I &JJb ^LtHbl (j_a CjIj-u_u 
( jLLj-t_JI (j^. 4_a^*L<il cjL^jJI c-ul^ j 2 °> (j_u5L*JI ^^-3 .4-Ll.lII ^1 4jjj_<JI 
(_^ tilij (j-a L m til J^l t^JJj-LlI CjLAIII jl^>. (_^ 4 - lL> J.I 3jLVI (_^LLLa 
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?iSjgjj2> pJLaJI \Ja> 


jLLULi 1 j "• (_ « 1 1 n\ 4_jJL>iXI SjljVl ^_ 3 _Ls l_L<a 

Jj 1 4_uJJ, I CjLa Ljuoi^U 1j j_u G 4JLuL>J I 0 JA I I (j-°J 

£>£Lsj SjaLIu J^LdLLs jLuivV cJju ^CjJI (jylc. 4 jLj 

j. U4-^ JjJjuj ^jK < till <C<jI^ t^jVI J^LdLlUj L^IbjlJLa 

. CjLoj-lIL> L^J 4j9^Lc. jjUoj.i.Jl £-J^j| dl j IAA Cj^Jt1 

1 j j < 0*1 CjjI^ i4JLiSil V J^.t-3 jJI >-»*>■ Atl JL9j 

^ i r. <jL£ (j-fi IJJLC £)Lj *Cj 1 Ml r U ^J-LdLLo Lcj j Ml (_yA 

4-j-CL<0->I J-cIjjlI jt V mm!I ^j-uLuJV JI 4^jl i^^lt 4 j^_uj j_».jVI 
Lua^-a (j I • Cj LtTalUj ^y2> U- 4jv uLa_u^_4 j_Ls_>- ^ V <L?e_pj jA L^_4 jii£" I 

^ \aJlII ^psLCa-ul) L*j£$UI 4_> ^j-lC ! : i-L^ILst-a »1 m t nl lju>»lj 

£)b»LLsfcj (jlj^T (jLuajA CjllAj . 4_u_u 25 ^AjL^aI J23 JlII 4.!d3 
(jIdj-oj (multiple myeloma) ^1 t^»H (jLU^-u <j-o J^3-« ^1 

jut_4 d jL jj ^SLi^ * 4 f i a 74 j 25 (^I i 1—L(_u ^! ^a 4_l3 i'^ ^5L>._j^a 

£)_A JIj-jV t3 j_I_L^ Cjl_jLIaj_<_uJI 0 JA 4_3£_UJ J-a- < mU CjLj^jJI 
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pJLsJI 6 J9JJU0 


4_u_u (J_al4 “hi t (i ^Lc ■ Ul-^. <LajwLj Cm <nt L$j I CjLjI ^j jj > >» t1 

. (82) « 4j _} 1 I 4-i^i LCcvl j| 

25 C j-C ^_AjL*£.l J-<2J Jl]I 4^ <JrU L l ^- ^ jJJLj 4jL-£ 3^/I JjLJLA -iLjljl (jJ 
^J1 A UV1 CjIj_a £_>j| Ijl^j JJlc ^Lajjl £>£■ ^>.Lj i4_u_u 

cjLiuIl t_j^_SJlj (j^-Cu-Ltj Cy* 2j_c!iIjl1! ^jIlII 

4 oj^ ^ 1 Jla * 1955 ^Lc. J_l 9 c-t- u j (JT Iil 

J^LL-a SjLjJI 0 JlA jj)^h c_j l_i_<_uf £)l 1_4^ J-±£- Ll^^UI CjjJl>J 

tjl <? ]n'$\ (^r\_J Lj_^_t£jJLII 3_iLj 4 jJ . 4-lj)g^r a cJljLc 

£_«j I ciJJ5 £ja C.<-llus I 4jjj_lII CjL tTuJ-U £ja i-J^JLlL j_CIi_uu jJI 

(jj-CIi-uu IJUI^I J ilc. L l ^- i ^jJ CjVL*. Cm i ^j-C J_c t-dJ5 

CjVL>JI 0J_A 11 Juijj)^ i nl ^£ 4j^jj <L>JLjlc 3jLc.l j^j-a (j a l-jjJjJLj 

< nrt~ 0_$*^ (J- 4 ‘ClxJ 1^1-4 

jl g~r< I mL> 4jj)jJjl 42LLaJI jJolitA fjjo (_n_uiitI(JI tJjaVI J-A 

Jjfc J^jV! JjJui! £)l 5|jjju5e_« L^JJ)J-3tX jJ ^^ Lit 4 _Lj JlJ j s\ a 

t^\ 4_Ljj^>o (j-^u U-5 - t 4JLjLk CjLj^-se-a 4 JLo eilLuj 

i4_i-oL^. 4 -iLLloJ j-uIju (j -0 3-2^^ (jl^ L«Ju£.^ *3^^-° iSj^ 

tjJLcu-tiajLo ^LxjJLj cjjJiII j_Li ^ < nj^Jl 4^UaJI ^jLi^Li 

JLLLd^I JJLC ( h IS) \ ( J-A I C« 1 ♦ «ij_<_a]l ^j-c 4 j>.jJ Ijuk 4 j! Jlj 

tLjJLUj^j ^LL-o ?.!Lcl. 4_L^uJ! ^ jLJlJI ( j_o 
^Lc. I ^< .<j La t a t ^\ \ ^yA ^ Jl »L i ^ Vjl 

cjLl-l-l>J' ^^LLLI t j_4 4I1 jjl>JI c_4_JL^I (jyi LLLj * 1910 

. \ ^ ^- 4 1000 4_jJLt-ail 

tOJj-j5LII Jluji^I ^Lj jjfc ^lj-j! CiljliJI 

Cr-^1 WjJJ^ Lr^^J LLLL_JJ_J Jl^ ( j- d I J_A^>o 

4_l£ JujJI Cjlj-Lse-Jl dJU^ail clt-p- i Lj^LaJu5L_ol 

(jj*j t3jjL>J,l Mestre j^Llua ljr ^ 4_cl_u-^JI ( j_a jJjlll Caj^_t5LII jj miM ^La 


100 




pJLsJI Ja 



ijj-JLo U-° 3j J-<La J-cv <U^ ^ O -u- uM ^Lu 4-u^ij -30 

t j ...^( (jj _jLuJ cjIjLlIII »^v*<al Jjljj j/yc. 4-gjwlj 4_ii_u2LaJI cjLlLSjJI <jl iUs-^\1 /tj . 1978-1958 

Source: Roger Revelle, “Carbon Dioxide and World Climate", Scientific American 247 (August 1982): 
33-41. 


jj ~ ^Jj CjIIjJJLII j-i£. CjL jliillI Cjl^j^e_4 

dijjVI j_u_ul^Ij Cujj-^LII jlu_u£! ^Lu (jl o-°j 4 ( 83 )(30 J< mi ti) 

(jL>o ijjq -}1 jJll 0jjt> Jjj . Lull I ( _ r b cjLjUlI! ^ 3jJjL_u 

JjjSjJI {j-A JUjJJ (J < n tCjljl J M(tl CjLoLcj 

4J Ijl !j c-uj-tSLH Jl.l<.u£~ I ^yjLuj cj^Jbil cjLLl<-u ju^j 

ijr £ij . 1 ^ \ 4- " ,,,I l_3_jJL^Lj fj _a jLjjTu-o CjIjLu_uJI CjLoLc jlIji,! lILIlj 

0 Jl_& l_3_jJI£Lj (jl ^5 c- 3JI c <->->• <3 j**•**<II cjL^jJI 

<Ljj 1 n) ^_re_3J! JuJp diLLa^e-a 3)^*-^ (J-* -ilj-M 

oj_j_3JI <>jl-a (jr -^ cjL«jSL>JI cilljJ ,gLxujj c-3_lUS[j 
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foissJI 6J 9 jji 


y^ y yJL. Jju y I y5LaJ 4 juUII yl^ idllj j_aj 

232 J-t-ol y a ** .(JLa-cVI y U-Ll y_a 4_a^>*LLa y- 4 ^a-3fc-3JI ^lyir~ t <>1 Jl*j 
jJL ^51 (3^J 1^79. 1978 3yl3JI y^ 72 Jia LuLUjyj y.3 ^?tia J-aLc <_3Jl 
y_a l-£ Lt_<d> I Oj-uu-C. y_a <_Jy3j Lcj ylc. I Ojlyv. (JjjLa ljukj 480 _J 

4jyil yliu y I dJL!5 yil (-JiLdaJ . ^\ mi It 4_3 cIuJ»I 4-C.l '(<<MI y^ CJjly>JI ^KmiJ 
(J_aL^, 200 y-a yll^T CjJ- 4-5 ^-jfcL<_u (p ^ A tl jlyc 4 _l_u_uJ yAy) 

dllj Jiiay . 1955 aLc Iyajiir~ i mI VL»y L » - L a ^ » IjjI^ aVj-A y^J * ^a-3tla 

y_A Jl-ljvj CjjJj ^j-t-u 4jjyill 4^LLaJ| c « i < <n V tdLL y-° y-u5L<Jl ylcy 
4_jj_3Jk_a 4 ♦ mi U CjLjLiIII C^_al_}La 4J 4 ja &1 V 1 m V < »n CjI Uj^JlI yyre_idj 
3y£J! yi^uJ V L^La^L yLoiVI L^lcuJ^I 4211^1 yf j^lyJtj.yLaL 
yyjySLJI J J Ml ^1 yJiLo y-^ij . jl J 3ydL/L_a 3jj) t<~n 4-liIojVI 

. 3y_tH/Lj_a y_j_C 3yyuaJ ^ ylayVl Ji^J tjiy9yj| JjlyL>-1 y_a y 1L < 11 

yL>JLI Ijufc ^3jy 1 t3ya ^JyV 4-La j_>JI ^ yi^e-a j.u.i£ yA_>. * I860 >-V *<a4 

[yLJ_a Jy3jil dJ^l i nl JlL I Ju9j . (3 I Mill) 4^X1 y3 I 9 4 mm M 

4JL>. yl^. 3jLyJI 0 JlA JjL*_a Jli ylj «4 m m! 1 y^ 4^X1 y^ 2 4 mm n ^LdJjVL 
yjLu y_a y>JI (J’j T l^J. ySLaV t JljJuu LuIj dJ^i ^m»VI Jlij 2050 ^Lc 
jJ Lai . I860 4jlr. La-£ 2065 ^Lc t *£* 1 «>»*m yl yjjySLII jljxm^I 

U \ c. .IljJlju Jlij 2025 ^Lc 4 jJlI 3 4mm I) dJ^ 4" < 11 1 

^_jLU_lII La^ .^^2040 ^Lc JjJLv JdLc. t h r,l tl ljufc jylj y^-aV *4_JL>* 
S^yJ Lj diij 4_UyUI 

CjLLaj^JLlj 4-cajLt!l y_a 4luu_UI 3jlyj>Jl y^aj yyJySLII Jllcu^I yjLu yl 

yl y i C. j > 11 4 _j_jj_<_uLj>JI La-til dJj Ju9j .ylsjV! yil L^cLuIil Jluuj 

y 1 r. 3jlyj>Jl ula-<-tiyLa ^_^yL_u yyjy5LIl Jlj_<_u^I y_)L y_a ^1jyt.a 4_a£.Lda-a 

y5Jj.(4^j^2,8 yA VLa^wl yf^Vl^UjjVI)CjU.jj3yil I , 5 {y> y^jVl 

yy5Ly_o (yLd>»yj) ^l^Jjl yiu-^L^ .^jLcuIliL 4_C.jya yy5[j yi SjLyil ^JlA 

y-LLlIl y_^ (cjL>.j^ 9) ^LLjjI yJLctj (alyi-^Vl uL-L yjy^) yjjljJ.1 y^ 

jl jL-a^/1 jiM» "ijj 4^-ljyil J (Jyta-u-u C.t-L>. *al yu-uVI ■ L-L y£. 3 JljjljJI 

3jly^>Jl 3jLjy CjV yla^il yl ts~t 3 ) t m 4 t3 JJujlII yloHl Jdc Lai . <>Lji.L 
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pJLaJI J st 


41lm 1,000 

0 20 40 60 80 100 120 140 160 



(_yJ J Ml^i dOl (JJjJI lilj - L M A^.tl ^j| 

*\X\ (j-° ^ *<~J ^yJj) J-5CJU tCjL_(JI J-<U ^j-cu^O ^yJJ ^>JI 

(J1 « Mill 4_ul_I,l ^jL*J,I ^xjuz 3 jl ^LuU! Jl^scHJ,! Jsa_pJJ <_y3j • £jL-bJI 
. 4_>.^>L*JJ <l>JLi^ 1 

t( j_a2laJ| CjIj_uu 4 i (ici ) t £)l ^jL-uj^l <lK tillj J 

jo-lj 4_4 j .cjIj-jJlIII 0 j_& Lj-s2jI vj A";, ,,~,,. jJLJI ' of 3 

ciJJi t4_LujJI j "i gjiia I >5 LJU* jJuj-j ^ j)~< i u $4 

Lciajl ^y^ Jlu_u^I ^yjl_u 4-u^ JljI^j ^Jl Lu}^ 

Lg-ia^ (j! jL^JfcTiJ. 1 Jl-lL>» Juljli 

j-^-j-JI Cjl> iJ LJLv. jLgjae T JLl Jsaj^J.1 Jlj 1>- -c lj_u£ 

^j-Tn-u.4 ^Jj J_}i£j 4^j_<_aJ ^ o£lu±a ^la^o 

. jllLcI 4lL_u jl 4 < M g-?fcj ^_yiL>JI <>lj)~ > M a (j-C. jJju 
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pJLsJI 6 j 9 jjU> 


jLlj terraces 1 j-aL1j SjuJlc ^j! jJLj cdllAj 

Cj Lsfc_j_La_t_uJ I 0 Jl_& (jl C-<—lIlj I 4 jLLaI 4-4-u.x^v. ^e_JI ^ L» ,,, 

. aUL 3jj_aJLa ^LVt jLxt ^^3 c.LL^ 

3jJ_3J1 ^J! ^ 4 4_u_u cJiil 125 L&^_a-c. cjL? e_jla_4_4i]I 0 Juk (J!Laj 

j»aVI ^llbt_u_4j LajjJ .(33 Jv Mill) (j-uJ l-lLv. <^r. 3jljL>. JlcuV! 

(j_5LJj . iiJJ5 CjJl^cj 4_L_u <LjLa-<-a-ajv. ^Jl ^jGjLaj jJlaj dJjjla 3 Jla 

^ I JlAj 4 4_u_4jJL} Cj1jJLa-u_u_u 3 ^1 2 jijj-ujijjtJ! 

-}}LjJI) ^jj-j-aLaj j-jl_jJjjlj_LJ J_j 4l_AJu>.j 4_l3JluJI ^ 

d . , 4.11 J^loLUl £)-A JlJ Jl*J1 4^LloI / (jjtl Ujl ^Si) ^jJI "j ' (d <>.^4- / t 1 

aJIjloT^.^U^ l;;<«j VI j-aj . (86 \jUll ^ QlSLuJb ah-<Uj 
jJLiT La jJlJLj <L£>LkJl ^j-a 1 <<?K ~(a ^j_A jlu_u^1 ^jLu 

jjl5cUj j nL-^^ jj_A d a! Ltl 3 IU j^sejtil j u-u ^5!_a_i Jjfc :£pl JlJ_<_uJL3 

4juo<1j (jlsL 4^^-oJl <LuLaj^ 5J1 ddl LUC 4jl^ a~ miL 

L^-A I j_^tH_4_4j I 44_uLaj^ 5LI1 djsLLaJLb S^L^JIj jlUj 4 ( j_u_A-*2aJ! 

i <i a ~LJI lUj 1 Ij-LcuJ 1 4_clI 5 I ^ U 1 »j < a ^C, ^J-ui J Jjlaj d_15^ L*JI 

(j-A 4_U,1 7 tj-jQ £)VI V cil!5 ^j-A <_ylc 1 ^ ^ tj 4<LuJaLU 

4 4_jjIiJI (jj ^ylc. JlcLcujj jL^jVI jLki^ j_La-jj t L&jlJjjj 4^Uil d^LL 

cjLISLa! ^j-a j_ u 5L!l (jl . dJjjJl j-ajsj (jl ^jSLajj 44 4?K a l^i^c 3j_4i/L_A ^>5LIj 

J-m3 (jl 1 ^ K aj V IjJ 4 ^L-sd1 j aT( 1 M a 3jj)11 (jl JlLlII d_ul_I,l d^LLaJl 
A^Vl j^jJl a3l-Vj 1 n (^jJI d^LLaJl ^j-a 4j!^! ^j_4i_Jj 4 l£j- 4 - 0 

d^LLaJl ^J-A l_AJijl j_a ( J_A J^l LU 4 »j l.» 111 Jl2jS 4_laLlI1 JlLlII La I 

. 2 LuU 1 

cjLjjju-o 4_aj (]_>5LIj . dJsLLJJ 3j_x!i^ 3 jjl?cILa jjl j_a ijJLLa 

^^y-4-oJjJI ^ 7 -jLj 3 -xi..ll LvjoIdj (j Ij£j La L^julu Jl3 I 4 IA JJLC 

(87) l,,.-, j; l< 

(djjljj>Jl ISLlaLujJI) ci-L-ALadj_A^i<JI iJ ^£i ^LJl ^jjjLaJI ^j-A 1 r a 1 ♦" Jla^ 

V 4 La jJu^a ^j-A d^Lkil L^J J a T( mi’i ^jl jl) 3 aLa 5L!1 ^jl 

^j-A^-Il jJ 11 1 ^ "( '(j ^jl 4 - l KJI d^LLaJl d-LA^" (—3 


lOfl 




?lSjgjj2> pJLaJI JA 


a al LU a . ^ 38 a a 1L11 J^ju a_£lii£’ ^Ic. Liiaal <—a3jI<a Jj a. < < n -<J > Ju».| jJI 

(j-c 1 y >*% / a 4-C.^cuJ JljJ jajLLO Jl^. (j_a ^llLa i^ < £)I Laa ^Hl! 

JjJ^. <j-a 1 £ j I r <j! jiLaa <^1 cilia ^j-a ^j-iaj-a J^o* ^le.] 

^LseUu (jaJjVI ,j\ ijja jJl ^yic I J j ^ < dl l j_lC g-uLa-U ^joacaj j- l £j (jloj-C. i 
/ 39 *^ ( j_ajJ| 3 Jl>.j L^jla 4^LLaJI 
jLLal 10 I »>< ^aj <UL». La I <^JI QjjL 3JI lj_A ^j-a ^j-aiitaj 
8 L^_j_>*j^_a 4_<aaj j-La^ 3 j_jJLoo 4_ulj_A> 4_j jj>*LL lJi]| 25 ^Jl ^Lbta t4_uLlil 
4^LLaJI jJ jj ^jy5LI Ija-a 80 1 miJj j Ua 4j3}La-C a_j jjvLL 250 (jjl\ j! tjLLal 
Vju j! lLIj ljt-La 1000<G^1_U £aj-<_u breeder (ajij) J^-La-a L&JlI ja (_^ail L^al J 
L*_jj_a IjILajJLj^ 50 4 jv1 i M a ijr Lc « a Mill 4 jlJuI ^i.a> o c__atJ tciJJj ^j_a 
<j_a aalL. tl J^ju £jl »4 <Mill jl J_a JsaljlJLj-a 1000 Jilja JjaVI 
oJJb JlLa jl a~n t nLi . Laaal a V ) a 3_iJL5eIlll 4j9LLa.II jjl i^i a ^_j_a->- 

a_3jJ l_a ^_l£. 3jj_uaa (JLa-(-uIj t—kjlajj ^Jl ^Li_^cj jjLoall 

. 4_hj_A> CjIjljLc. ^ylc. 

t4-t-a T oe-a ajjL?eli,l 4 ^LLjJI jjl t^>a LuLLaaja ^ <LaLLaJI 4jjjjLa jJuiaj 
(j_a < L ^a aJlL aj ">c' i^^-lju 4jL$j ^To. LuLL^Jj-jJ 1 1 ^ a ^ V 

j-a-V 2?*f Tl IjLjfc (jI i£j-£ (j-° ciJl_LA (j! ^_a tL^ail ^iToa 1 4^LLaJl ^j-aa^_a 

Cjla^fjJl 4-Lt.alH ^_aaaw ^jL<-oJ 1 ^5oj-aVl aJ^>> 

. 4_t^Luo^M 4_uLaj^5LIl 4^llajl cilia (jr £i Laa 1 14] L^Juk 4lU ^ 20 _j aJa^ILlI 
^j_a (j-^-Ij • 1 faa9jJ 1 jafc <lH I 12 I (jjja ^ i> a a > Jl (j 1 j-a£. 

^IjiJLJl Lj^_AL ai g I til Sajufeoll jaL^all > .n ^jl JjLUL ^jSLall 
iSaLdo^lj clslj 50 ^j-a 4 jjj9 ^1 ^Loo V (-t4_aj-L>Jl 

4_^LLd cL>J)j ^-aita (j_a jJjail ^jLull jl t jojJIj <1 a miII 4^LLd (jj5a 

jJojlj-jJI c^_jL5j . 4_j_jLj ^ 1 ^ ^j_a 3 jJjll cilia ^j-a ja^l 4ajLoaa^l 

L&ajJaj J_a_5e_a ^j_a 4_HI 20 ^ 1 r. 1985 ^Lc. JjJLta J i^s^."\ ^jLa ^JL>*a 
.cassava (cjj^UI) j j*\ Mill i t j-ai^j ^j_a JjL_o]I 
^jjjJI ^LaJcaVI jj_a a al U> tl ^ 1 r. Jj-oa^Jla Jluu J-al Ij-jjLI ciillAj 
Qj_caLAj^/l < 11 j ^jl (j£>-aa V 4_3aj-LaJI aJu4>j ^aSLtHJI ^>5Laa ^jJI 
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pJLsJI 6jg jjh 


^j| 4 J 9 LL 2 JI LcuLoSLj Uj jj,"i , a cJU jJ n L^jf LU t L$J1 g»~ < nl 

Jlsu Ur t 's~)\^ ^j_u_jJ 4j I i 4_1jI_A L^_>-^_Uj 4_u_33JI Cj^LSLiuJL 1 £)£Jj i JwJVI 

^Jlc Ltiajl q-a lJLlA UJ Ijufc . ( jy 2 La 

♦ ^y^.1 » ui')l\ 4UL!uJ C-t-LV _a ^UjuMI mi a 

cjLU^t-o a Lcj ^Jlc. c_sjjj 3 ^a_a V! jJ cjjlstj<m ^jJ! La 

3j»u£ L&jJoUt_a I ^j-C. JlJ l^_La Jj^Lclj 3JuJ l>. 4jj)jj 4^3 LU 

4 4_uLUj^_iJI 4^LUil ^jLcoJI ( j-u_ujJI cUJ jl3J 

fiUV t^JUJI ^jJUkJI 4JaLUJI j-jjjj cjjUj ju^-ujj IIjljja <j! ^1 
(JjLu-a Jl*_lII J£ I Jl_uu ^ jTu-u-a ^-*_<_u £_4^_u_u 

4lU 70 (J-a-u ^pil Ju^II LJU. cjjl^j La I jukj . 3j_uLU! ^j! jJLJI 
^yjA £)L£ 4^ J-jj-J (JJ J-J 1 A^ 4lLL1JiJ . (Jjj-lJI glj»tlu (jyU. j-Jj-t-alJI CjIjJLc 

(jlj t4_jj)j_<JI 4 _!sLUJI ^_UL>J, 4_j_L3j VjJL>. a \ tl £)! I Jl>. ^jj^uaJl 

(_ya-3.il lLLU £)j.i O-^J 4(_£jij^>*Vt JjSgll (j-aT JjJ-3 L^jLj (^ullll Ijjl13j 
(jLv 1 »11 3^1/tlj ILclj^Jl (j-^ 3 Ijla 

4_jJjJlII 4jj jJI 42LLJ! 4 5 . u k Cjj-xC. Ju9j i4j|juli ijr U. JuJuu jJl3j <jJ 

aUj-UJI ^ jJL>JI Ryle JjIj jluL 1!I Lai 

4^>»Jl>-Lj (jl£U 1 LuLUj^j 4-Lg-t-ujJI 4^LLJI 4 _luLluJ «LvIj_u£ 3 (j- 5 jUmi,I 

CjIJ_l_ljJI ( jr IL>. fibl C<-UJ (jl (JjUtJj tcU^LU'Vl (J^ 4 tfh V a j-LU 

^uJl3j (^yU. Sj^U ^yJUJI (JJ-3JI 4 jL^j (jy^>* 411LJI (jjSJ (jJ 4 VjUj 

ij 4(^jjU^VI L^j Lj JlO_j (_pil 4 J 3 LL 2 JI J-al^ {j-A J-UL.U3 aj->* (j-a 
LUl 45 L^la 4 JaljUe_^a lJJ I 320 jijjLstj LuLUjj-) ^ L^K 42LUJI o'jjt jjUj 
4_j_2wL_(J! (j_a ^jL5LaVU (jJj 4^LLJI (j-' 3 (_y^L3 I Loj ‘U 34 

(j_a 4_u^3 4 - ^ - U ^I ^yJI 4jj)j_JI 4^LLaJU 4_JL>JI ^U^SJI JljJjj 4-lIo-»JI 

Ij-A 

C?-^ J J t l j_5E_*J! jL^o J^ajl J-LC {j-A 4jI (JrUJ (jl JjUtJ UUjJ 

u t^4Lj 4-SLUJI Jjl ts\ a »3 i mL>j JljJljIII 4^LUJI 

4_jjj_j cLsLU ^L>a «.l_Li lJijJUJ C^jj-a jJ 4 jT ^jJl3j .^5Uj La 

jJ^I 4^LU (j^LaV 4 4 U ->,11 ^j-a VjiJ 4^LUJI JlJJlu ^j-a Jl>*j ^lc 
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pJLaJ 1 \J*> 


4^>-J_1 ^ < La I 4_Li_>Js I 4_%luj lx-4 Cj[^_A ClsMls 

♦ 3jl^TlU cjLjVjJI 4^LLi)1 j_jJuiIj Ijll^ol jlLJI ^Jlc 

JuJuUll ^j_A ^LsLLaJI <jl 1 <>nt 4_ujjjVI 4jjL-saHsVI 4o_j^Jl 

4_jJL*_ 3 £)| £)L5Ls J_jIj .<Lj^LudV! ^LsLLaJI j s\ ,^. a , (,-y^ ^^ISLo 
> nVn 4djljj>JI Ij 4j mi a Mill CjLjl^?c_cj 4_ul^Jl 

d Al 4-~ ^3 Cx^t-u-o 1 4J5 LaJ.I L^jLjL^^ 4 J A < tijjl CjIj-JJlZlII (jl C-t-LSfcJ 4 -£.J_x_oJ 

^ 44 4 I * u) Lubjl Ju9j .(}Ljl3 4j?cIuj L^C ^?) L^lc lju>. 

4 J 3 LL 2 JI jjl ts>i ^1 $ 1 ,,£ l£JjLa-»jlJI JliX! Jjj < 11 c^jI^ 4jJLI 

.2025 ^ 411.!^ 100 !jl£ .2000 ^ 

^ \ c. c.< J l jv ^Jlil t-jLu-u^LI cjIjjjlUI oj^t ^ISLujj ^Lla 
J pO < nj V 4 jjj_lII 4^LLaJl JlJjj £)l JjIj (jL^ j-aI ^j-A i j^J 1 a^ aj 

". (89) 3>LiJU 

tSjjj iloLa- u'-^ J5 i U?-? 3jjl>ll tpi <-_^>-ljJI (j^ 

UA 3 i LiLa^>.j j_ii£Vl jJaiJI (jH3 ‘iSjtS- 1 *—iLfcj] j^li jl j^i-T 
V SjjjJJ! SJsLLaJI ( _ j _u3jLjlji (jLj ^1 j l-i~tl i^jJj ^«JL*JI jL>J! JjaLLJI 
4_jJj jJ! cjIj3jH]Ij ^Ui^VI jjlstlj cjLcL>JLIj 4 JIWU Ll^I£ LcLaIL&I jj 
.Miu t<^~t 4 V! . L 4 J lild-j 4 J 3 LL 2 JI (jj5Lj ^j! ^jylUl 

^j-c ^>-1—Lll cjLc.j_3jJJ J>Ll>.l 4ii. . I 1973 ^Lc Iju ^jJI 

.4-5eIIlll JjjJI 4 j jiitjl ^uj[jluj 4j?t_xllj tiJI JuT <Utf rtl j-st^o j-iujl JlU 

* J ^ ‘ ^ ^ ^ ‘ ‘ ^J (j'LN. La I t 3^-A ‘ t-» A /11 £ ULl £-0> cJJ j 

Lclijjl jIj-ULj OjJulu j-iuj-J IxjJua^ .4 Ml a 4^.ljJeILtolj 

J 6 ^ 13 .CjI j < j » u nil 4 -lLi Lx-A J_u5^j ^ylc. I CjLjJ)~ mi A ^Jl Ua_4>Lj 

Lajj j(j! IJ-j-^ jl .4 JLaUo (^5Lx-j 1j-aI (j-o_jJ I jla (jI (25) J5LHJI 

11 *< si A Ij Lj«=. I_I_sT < ' j 1 j < " j-*\ j) A Lulj ' jj) m ^_lc J , ^-,,,. 1,| La 

tc jlSLJlj LULt^l ^ ^ a j>U! ^jLa 4_s Lki I ^_)-^ n s 

t 1 MM* a ^J) "i Ml A ^ I II ^ jr lc (jl jJLJ! ijy IL>.J 

3jj^vj_x xJLftJl x-%-oJI lIj LjJ^ I—UJVI jjl LojL_u Lblj 

.4j^^ i Mtll Lx^JjJu Ju9 (jJJ jj tdjLStlU CjLjV jj| ^L-aJI ^t-Lt^J-^aJI 
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pJLsJI 6 


o—aVl '^ j 11 jjLua-a o_a ^JLu ^ jI£jl>.Ij 

' ^ ^.* q ** ^ ,t *‘ j * M \SS‘ ‘ “ f p 13 ^ <J^J^^ 1 1 \ ^ p i -^. 1 ~ rj a />jj. i < 1 ^ ^ ‘X ^ j ,,. 

. L$jLLJ L$_jJ1 ^LL>u ^ylJI 42LtaJI jLfllflj of eJuLx^Vl ^a-aVI £)? o*j>. 

jij_£jJI j n! ^ * •"• tM 4_IL>JI ^j. Jt (jr ^ 4_jjjJJI Sal U.H ^j-o s si A~,„V1 a 

^ 1 f. 4 <?j»<<M1 ^jljJLi! jLaTi^.1 o_a c tiH V~ i aj 3jlo <lJlL*JI ^jj^>.VI 

of 4^11*1! o^ c_JLlaj ^1 ol AJI cM- IjJ ^ 

SJaLLaJI ^ cruj 4 L^j_L>J ^1 SjjjJJI col^>J! j-UUtA oru oj ^jfi 
jS jlUj o' ^-'—La£ 4LAj-grj 4 k ^ylll 3 LjL*JlIj Jp ~t nil J^QJL 
^j!j^>JI q- 4 j L lTlj%> VI (Jj) »<?a L^o-Laj 4 -lCqJLI di! Ju Jl^HJI q I jJLJI oJJb 

.(JlAjJ!) 


^JLjlII i4^Uail Q^»S* SK Mid J-5tJ 4_<^_i_a JLaT cJLL& JIjjV 

3jjjS£jt_a oLu-« o-A q^ S j <—«£j»a j-Aj 4 oLuJLI CjIj Ju^] 4_a-5e-i^ o_al£La 

4>JlA . I ^1 I 7 jl 6 4 t mi < i IjJiC j_Sj aLU o_c ^a| 

^ cillj^j K MiVfj LjQ-Lu-t-u ^ permafrost jl^>JI <Zjm o_a L£U1 

q a C. ^\ JlL^j Ju^>JI Ijl^9 . 4 4?J<;♦ II CjI_uj_«_4jj 

♦jILo IOOOj o-*- 4 OV o-al^a ^ mi ‘^p- 4 600j 300 oV 

jLiJI CjI j V> LlTl-^I \ c. \j.CS JlJjJ o' CjIjJllA o-olSJ, o^Lxjj 


u- 4 ^Ph- 


4_u! o^- 0 ^^ l)^ ul (J- 4 c>^3j * 4^jj-*-ll 

jj ^ jJI ciJLIi o-o 4^LLaJI o_4 <<o oPP^ 


JjUL";-wl Luj jJ jj>. o-uL^p ^^LL^lj^-lII ^piLaJI o^J 

CLlXju3J 40^?tj 3j, mi 4 o_d 4<?j<v»tl CjI olluJll 4ijl_A 

3jLC 4_42_Q_C 4 ^ J_4L>* JlJLS 4 J-jj-iuJI j I—lTljv VI 4_lCjj-*2JI 0 Ju4> 

. 4pO->^^ 4-jj Sjt tl jJ jjv CjLuIso^ C^Ju-^j La LJLcj . Cjl^p-^ 
ol pi < «i iMJ o-^-al 4 (_j!j_<-^ w 1 ^ I 4^1 BjJLl o^Jt cAp La LiL^ 

J j,,, ^JLjlII o^3j * JljjuJ! j I ... 11 cLsLLaJLj 4 j>»j q > ti^v I ^ylc. 

4^^JI Q-aTu-u-1.1 JLL^f oPLu J-*-a ^LaJjl 4-lSLtTu-a L&jJlC. 4j>» I^j 

a al U> tl j| 4 jjij_lII aalU>H V] dJli CjjJl>. o_a a <14-j o 1 o^Laa Vj 

.^olj cr^ 4 -J-^ a -o Ji 
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pJLaJI \Ja> 


:^L&JY ULUt 

4^l_kJI <j_A 4-li.l 55 4 _j_jj_jlJI L-Jjjjlj 4 -jJ1 a mi H L5Lj_aI < <n 
( _ ;r i_c.t ^LojjI ^cjJ Juj-ll (jl jlWi t^Lc ^ 4-^jLjfcTLt.u.U 

-lJj^ J J r LcUjjI L<^AJl-Lc >L^| £_ajj_IJ 14-tTu-LJt-lI ^£c£uu±a 

^J-J-A-3eI<J I <—JIj^tTui^- tT (Jl ^JL, t—<«OJ 11^ r MjlJLl ^J^JlII (jL-ujVL^ 

4_laL jjIjlL * Ju^il i^C, j-Lt-uJl I < L , ,,^ < a £j-a^1^I 4_L<_uJI 

JljjS ^yic) aLLlJI £y* jii^l ^yil jil JuLlI ^Lul j-iuj-J ^j! ^ tdjLJjLC 

3j ^ < nVl ^Llj^f JUJ ^j-uljj 4_^LLaJI ^jljiJLs <- > i mi ) dlI5j (SLpJI 

' w ^ VI ^jljJLJI 4^LLaj| tiJ^L^Iujil (j_u_ji 4_jJ] ^Ll5cj La^ . 4_ujjV! 
26j 25 Mill .^JL*J! 1 $**-~i n 42LLaiI Vjlc £j)jj LajIj 

SjuLVI 4 j1_}1 JlaIj t^-jl < »r<U JjjBjJI cii^L^u-ut JuJ-tfaJI c-ijLtiallll 

4_^LLaJI {j-a aK, j L« tiJllA ^ 4_j| cJsjJI .t_jj-JaJJL 

Q^SJu-u i^oLail ^ 3 A . 4J 4 jL^j V ^jLuaUdt j_A-> ^ulJl! 4jvL_U 

jjLl^a jj-A 3 j 4 " < <1 U 3jJl2II j 3a1 Utl ^JL. J^I_3 _>lJI dJJj La-j . CjLISLaVI 
tSj-LfiajtHU 3LpJI aLaj (jl_A_UaJ 4 jjJj-ud 4jj)j_(JI 4^LLaJlj <3 jJl?cILa 4^LL 
^aS/1 jIjJLJI La-<-<-u 

jJLu jJbjlU (j-Aj i4±uj 30 jl 25 LJLv <>>3j ^JL*JI 

.(33j 32 K Mill) 2000 ^Lc 4 a < <11 4lu_u ^e-1 ^tukJJLC. 

jj"i <;‘n >1 JL^ ^jl *\ 1 ni l ^ya JL>.I^JI Milt fiLc,j|j^-U <L>.1 i n il jJjLjla Q^SLu-u 

( _ 7 j|‘\ 1 .it! jaII! (6 Jjji^JI) (j\ jjj . jbSLA ,j^j 

4iil 4,5 ,ji\ 2,3 (jjl JX-1 CLs'^lXjuz jjl .cU-alj 0^^ Cr^ 

U .i . ■%• (_,JI jjlSLijJ! i nr LUaj L^LLSj 4 i i utl 

*S J ^ 01 (J-L^sVl SJlJJlC. (_ 7 3_9 • ^ ^(34 Mltl) I tt 4/(11 0 J-Z+C. 

j»Lc. ( J_j1jcj tjK / /itl JJLc. J / (i - j_i^ajsj Ljj_l3cjjj ' J - I^L>. 

(jjs (^LusVI JJjlII jjLa-~n / .i LkJLs-j Ljjjjtjj . 4ijLk _il Jul 1 ^1 2000 

jjl (jr^ (jl^-ui 4JX, ‘-r’J-'y Lw (jK / ntl 

(U dijILa (jjs I 5 (j-o dais ! JL>.!j Uj^ (J- 5 ^ -Sj-ill (Jd-4 

(j^o d_jjj^>. 4_*Ja^ILl,l CjbLjJI ojLjk ^ ~ /~j .«LujJ«JI Lull I ( _ r 3 4>dll (Jdo 
.(34 Mltl) Jj-liil jjjjit,! (U (njILa Jljljjj JLiLV! diL^J (jlaLditjl 
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*J9>“* 


□ 



nisation. World Climate Conference, 1979). 
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?lSj9jji (oJLaJI Ja 


ililj i i n II ( _ J -3 <i_jjsl_Lll ^jlJ lAjJI ( _ t 3 diljVjJI JjutsO jj! <3JLuL>Jlj 

jjl£Lui jjx, j 3". .ij jji JLaVI «L>ijVI ljuk jusj . 4 jiXm muII 

S-flUal (^1 jjjjill Ijuk Jjj LftJJJ . 3 c I n't (j-U^Li 10 4jL^_LJI (_y3 ^«JL*JI 

(jI ^ i4-m 1*JI ic.ljjJI ^Lao (jjs (<ub.jJI u^- . JJJ-ll -JJljlII I j-& 

oJLc. tiJI_Lilij .(jLSLijJI JJLc. Ij-jI III a si jjJI (j^o J«JL*JI ^Ijjl J-ty 

Ji^>.| £ya 1_AJL>.| .4_S-)L3J1 3^ Us ill 0JL& j_yll Lj^CJu i_)1 11 nt 

L_£ilI 400 3jLxj],l lIiLVjJI (_y^ .sljlijiaj 4-ilil tP! ^ J f -I jJ-'' 

^Lc 4_3eILiU 3j) t? <^> jL<5La 

<jr^ 3 Lh 4 c_j^_3j La (j! jl 3^ (_y_uu 1 JlAj . 1977j 1967 ^y-^Lc. (j-u 

2,5 , I970j I960 ^y-aLc. <jr\j La 4_ujJlII LuUl ^ 3jl mi->J 1 dJLL jj .d»l j_u_u 

(^ydsljVI 4 j>.L iu-a . 4 jJ,I 2 LcuJjJ^ LuLUj^j «4jJ,I 

^y_aLc (jyj tU 34 4 jJiI 9 4 i mi n ^-IL*JI ^^y^ c_jj.u»JIj £)£Lxj <_^ll 

|ju&^ . 4 _lXI ^y^ 40 4 _u_uJj ^a-JL*JI LSLt-u jjlc. ^_aj^_u_o ^a_>. ^yis 12000^ 1980 
^^yJl jLHSLa 0,17 (j_a A 4- P<, „ 4 mi (IL <lcjj^JU 4j>*L_ui,l £)l i _yJju 

<^11 (PJI ^jVl oT ^Llj e4 - (93) ( 7 Jj^O 0 . !3 

«4_>j_ua^>JI 4_uJu_a ^Lc, 4 j».^j <_y_& ciJLJI ^-ILjlII £)|jiij <_y^ 4 _c1jjJ 1 
tj U ->JLj jJljI LtJJu c-jj-pJI tj-a ^aJUJI ^ylsLjIL^I ^Ju 1980 ^Lc ^y^ 
3 jjJL!I - 1 ^ 3 a Lajj 40 a]L*JI tiJ^L^u_oV ^ La ^_yJJu Jl3^ 

<_y^ ^_y^ 2 ^j-a ^JLfcil J -i LaLtja jcjjLlJI cili5 Jjla C.UH&J alj, 

(jl 4_3c_u_(JI OjISL^ .L-JLLaJI (j_a c_3-3iv ^jL-salLaV! £jy>* *4 < t iitl 

84 ^JL*JI i f \^\ (f< ■ ..V <_y-35Lj La ^yjj 1986 ^jjl3j cl<jl3jjI Cj Ljia Lll>.V1 

dll J (Mill d«la-^- Jl3^ (^(4^1 J 3^3~ll c j_a ^CjJI ^yic 4_j T I Jlc I JlA . Lajj 

‘ *IN ^"‘ ' 11 1 3-3jl 5l t^JLftJI (jlSLt-u 4 j jJu ^gjfcTJI ^Ajlj L^jLa 3^-o^VI 

t4 ( Mill ^y^ 4HI ^_y^ 3 J-5t_U l J ^ MI J 4 4-^ ill l t Jllji l ^_y^ ^ l JL*jLl J^_3j l 

jl • Mil Jjj-na^o ^ylc. d<jl^ ^jl jJLII 0 JlA ^jl ^lj i4ji,l ^_y^ 4,5 ^-uaJI 

1 ^ K aV 4 4_1 jL^JI L^jjjJ (j-C. Jul^£ ^ylc. j| 4 4_jJjVI L^jL?cIuJL ^If.I 
(jSLIj «4^^I^(m(Ij 4_u^jiJI diLJsDlj^j-aJjJI (^JlI t_ij_u>JI ^lj-4a» 4-lj)^ > n i 
. ^JL*JI ^jK i ii juljJ 3j-iLi-u-l 4_jJI 4 j>.L>JI ^c.j1u-u ^^AjLLII Ij_a 
(U 3 4 ^y-A al J-C. ( j_a 4-ged-Lj La_a j-jl-S L^jjJ ^ylll ^jl jJLJI ^jl 



<L^o jS SjjJxw i)ULj i)UL jp ol«.Ua*-1 — 6 Jj>^- 
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?lSj9jji (oJLaJI Jtt 
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foissJI 6 J9JJi 


jjl (36) (JSL*IuJI LiJIjJLuiIj «LujJl 1I diLtlsIjjajca-ijJI 

ijjs. 1 AjAl-< lc.Lfljj| Jjijjej 4 jjs1_l1I JjjJI ^Ijjl (jlj > IjL>. L.Lfljjl 
sLa- J~i ~i j . L^jvbjl ( _y}s £-Lajjl (^1 (_A LjjjjI 3j-“ (jl-A 0^ 

uIjAJI LaT ^Ibill (> 4*^! 

i*]i~<' (jA' l>jjji u^'Aj *'•°~ tijLC. -ijj~ t n"q 4 jjsLiI! 

. Lbajl L^_oo jjt^l .ijj)~i ( „- 1 ( «JLsl 1I (jjs <Li£,Ij^J! tJ7 _L<3!jV! 1 ^ bajt * 

4_j£.ljjJI jjl-LcaJl! (j-1^. 4 jJL* 3 (_y3 IJUju Jl 3 jjLuoVI (jL^ jJijj 
jl ij_ijJI ^jJI jl *!jOJ! -p.iLia.lj p.iVjl Igjlr. nj«_t (jl l_c*j 

i ii II .iLaoVlj sLt^jj Mill JjjJI (_y3 Lc£ iSjljVlj? Jojlaieill jjjji 
. L^jLjJiLSLoJ (j^o j_*_ii jl ^ ~"i (< il t jj )U~n* i j jrt-c.jljJ.1 Jji^- 


2000-1950 


CiljLlS^Jb a»iyi 


ti_ij4oJI icljj jaJLsJI jlSLtu jjlc -7 JjJLaJI 

ojj ,-> i t l 4^ jjj cj-baljt (^JLjtll JlSLtu jjl£ platll 

(c, jU£«ii Ox**i) GjyiULi) 


0, 18 
0, 13 


758 

828 


1950 

1980 

2000 


Source: World Development Report, 1986 (Oxford: Oxford University Press for the World Bank). 



_ a ..1 :t l /jl tl.l l — — — - (tajyJLll cubla!•••••••••• 4jj^yjSJl bju.9^ 

obbl^ja^-CJjJlj 4_cal_lll Dl-tUll ^S> oljVj-lJl £rcDLcJ IjJoLa (_£jL^ 2JI 4jlj^aj cljiijl ^LbJ -36 
2*^1 obbl^s^ucdl Jz jUJI j-LSjVI ujbill Ji^V. 1984-1961 SaS^All L^yTj Sjj>ill 
pi \ 1 t II oj-4 4-j-C.I 1 isi II -bj^yill Cy* 4j[yXa Jjjja Lillli* . 4jj9_yAJl bjjj! ^ 

-cliill SjJLcal CjH\ aJLaJil 

Source: World Development Report, 1986 (Oxford: Oxford University Press for the World Bank 
1986). 
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pJLaJ 1 \J*> 



j-JLs (jj j.<.oLu-uii ^ 3L C-Jliij! ^JL*J1 i^LajjVLj jjL_ujV! 3 <j 
CjLjL^j^I £JlA o! J^Lilu-ut ijr A L^jjiij a^jjjlA 

^jJ La^£j IjjJj CjL_oLu_oJI ji£l J*>. 4 4_42_u2_>«J I LjjL*. 

ciJliiiI ^JL*JI ^JLa <lcL>J.l AjI ^ j_La 3j^l^ (j;jJij 

La£ LlIjLa lil 11 A>J \c. ^jK < till JuljZlII aLLjJj L^IujZj ^ylc. JoLL>JLj 1 ^ < 

jA eh 0 IjLjijJ ^- U j (j! > ii i V» Steinbeck AL-uLlA JjA? 


.(( Jju (j^iJ JjaVt (jk: jf 

^ A tLjJLc. 4-tTa-ULa ^Tl<-u-a >b^> 1 C JlL ^Ull c_j j-t-tTui 1 <jl (JLaj La Ij_u£j 


c_J^JLtlu]l ^LAJ (j- 4 4 jI^ ^t-A <J5L_uJ ^J^elLujJ ^Hil 

Jl_jJlJ>o ^1 »J) i IL» t4_x_)jjji J_J_C L^ALoj ijT It]l (_JjJt-da]| jl 4 a \ U j-t£. 

(^\_j_aVI t^uLJJI ^LAJ u^> 0** c- Ju j l dJiij .^J_<_u_t]l 


(jLa-AJ 3ji_o*jJI 4_ajjJaJI j_& jJ^j 4JLj1jl!1 aLaZ^I ^jLj 4^a^_La 


4_ajVj 4_t^a_o^j (J-a^> £jl j-a £_<_4jIj J^LLaj ^lc. ^Zuj (j* <^»tl ^j| La^ . JlI^JI ! Jl& 


t^-^u Lj , (94) ^,J (J^-lLlII ljjjL>*j jJI L^jK t ill 4_Al£j t LxcL aTl>»' 

. (40 * ) J_ t ^Ii| JUJL^S JL^it <>A J£LA J£ fi L2j 2 Lj^>L^V! obLAl^JU 6? 


^jljJLil ^j-A ^jlc j <^i a <jK 4 „tl ^jl^. LcLajjI LjiLx Jl^Aj llUjJ 
-1La3 a 4J_<_u ^ JJjlII IjlA 4_ib i >»**«j JjucAJ 4 _j-aI 

jil JulILj jl 4^t_}j_A dj-uaJLlI j! JlcVI 4>JlA JujjJ )1 um V lj?j 

4>J-LslJt_AJ J_A^>JI J-*-A JLjIjA (jrlJ 1 A if. 4 aLo» I ^jL^jV 

4_j j_LA-U La £_a 4 LuIAjj- 3 . L?e_4_ul^ L^_jjv.^j JljIj_aJ! 4_a£' 



^_y_lJI 4 _j_cLaA>.VI jt 4_j^_3_3JI g> 3 ., „t 1 ^L£L>.Vl (jl^ IjtSL&j ^jjC. 

4 Ml J K H 4 AojL*-A 1 a J I nVj 43 JlJJlC (jlAL J_A^>JI ^-51J-A (J La-*ZL_4J I 

<>A Uk^L LU3 t 3 Kmm 4tUl!J! ^JUJt 

(j_A 4 j^1a 4 i < h i L^A 11 ^j|jJLj| ^j| 4L_AJ^_laJlj . L^-aVI 

j_jLLaJI 1 ^jir, c-JLu 4j_Ai>J! ^-)l j-a i a i mj »1 mi fll 

LAII 4_AjL*-a jj-A /aA^JI <jr^ 4 Kj^rL-ujj^j LJLAj£ 4 ( _ySLJj3lSLll 
.(6 JjJl>JI) 4_laL(JI JjjJI LAjI 4-uAJI . L 4 ] 


IIS 




piall 6jgjji 


j I 4_jJj JlJI Cjl^ppJI (j_a t La LIlJu J ♦ (jl ^JL»JI 1 "J (J-A 

<—3j) I (lljrtll (j£Jj . ( jr <-uLu-U (jj) A A <U (j-U_Jj t4^J»*_A Jj-»_A ^LlJI (jl S<Lu3J_SJI 

1 1 ^ j j U.~. ta 4 -la-1«J I JS!jJaU 4 j ^LaG (j_A Ij^ jJI Poper 

LlaIoIjUa LaL^j-uJ ^g 1 Mj (jl JiVl ^jU~ < tij ^JLtil L) ' Q-p I t^iL>JU ( JT 1 c. 

^L*> . 4-u-uLu-ijJI JjLc.m (j_A ^_<Jlc < ^LJI 4_o »jj 

^GGJjl ^-^JL>JLl)) I_£jIj_Lc (^pJI t^-t-ul j Mill ^L*JI jcjjIj 4jL_u1j_} ^Jl>.J 

. ( 95 )ji SLc^ (j_A Julj Laj3 Ijj^-u^oI (jJjJI <LL.u jLaJI i« 0 j! JlcIj 

Ji_uLa Lt.uJV 1 ^_aT(->JLI (jl (Jj-Sj (j-ul^pp «d A, „\t Atl JIa jI 

(jjJsjLs! JJ-UO jGlJj : 4_A3jjL3fc_A CjljL-U-A (3^J (jj)tv*ftl jl) ^-U-uJLj 
Ijufc (jl ^jG_3lj i4_LaLSLH_a 4 _jJI_ILa 4JjJ (j_A I Jl_u (Jjloejl 4 _jLi jl < „u 1 Jub 
(_PLc 4_A-pL>JI fiLiisVI 4_uoj_d3 ^jLus ^j)Ui mi ^LIoj 4jl3jj (jl (JjL^j^M 
(J'^—jLajj 4jujI ^Lc.» Orwell ‘t 3 ^^ (jl^ jGJj . 4JLiii,l 4jpi^VI 

(j-uljGJ L*_pj . (jjJa jLb I 4 jj^^aj>J LcjLi « l_aJ Ij 4jLaju_Gj 

JljJuljj iCj! <? t U tl £jj_uo aJl-JI ^ ^-j-u^rJI :^JjLJI 

♦ LuL^j 4_a^£L>JI Jljj ^I l^-p*lj t LjjLuij^-pl 3 jj!JI 

(jI <j-A jJ^-l *LlJ! ^j-c jl^-Ls j_a!j>J.I (jl JjGj 4-oJlLo (j-o (jlLajI JlSJ 

C-Jl-lJ I JlGJj - . TTi,,, 1,1 CjIJ_i_u I ^jl^ ^-Lu 4_LuaLc ^j_4 ^ »>■ < 

CjLjlaIL>JLI ^jl (j 11 r^tl J^>* jJVI CjLstjVI 

t^yja^L^V! JU11J ^jL^j o- 4 ^(jjIs^L^? t4_ul jlJI 

cIGJljv CjIjjAJI (jl 1 a^ .4_t^L_u 4 _>-j_j <L^.LaTl>.VI L^ZLa-IsjI (jlj 

4_aLtIsL>J! 4_t£.ljjJI CjLjl^IL>J,I t(jaj£jLo oGjI Lo t<U 

.^Uflil 

Ca^j>«jI ^-j-u-^HJI <LjSIjJI CjLjlaIL>J,I (_ t ^ 4 JLoL*JI 4 rtiUtl (jl (j^>* (j^ 

(j^_j|j^ (j_« (^judLU (_y_3 L ^ 5 cjl ^3 ^LaJljVI 

L-Jl£jyU J-lZL^I. 1 (jl Cu-pJ (jl JjLstJJ .Cjjl^_>JI L^Iu J& ^CJjLtii 4_fl 

(j_d jl 4_J_U_*JI t_JJj^>Jl (j_d (J_»_5e_3 (j^jLU p^>.J jl . ljjL>.J (jj^j Lulc 
(j_A_ti^_j (jl I_Lj Jo j_La . LaTl^-c Ij-oI cIiLojJoJI (j^j 4 _lLaVI l_j^j>JI 

.(<_j_^>JI oJJt J1a Cjj^ ^j-c 
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TiSjgjj* pJLaJI \Ja> 


L^jI 4 2)1 :Lord Acton _}jjJJI JLa juilj 

4>Jl& 2)' ^Ji^J I U£ . L-Ct-oLcXl Cu^jJI 3 j}j!LJI (j-LU-UJ 

4_jO 4_3j_jlU 2)f (^jJI t^JL*jl LajIjjxI c-x^cj CjLx^L^dVI 

^jV 4_1 _&J_a cjLu.^>^-£ ^j_i_u c<-t-u-J g> j• j ■ Ls 11 ij t VI ^j-o-lI 

jI 4 1 j K L^jLuI (3^Uj (j- 4 L° c^3 ' jLiIL>»V 

. 4_ij_>i_j ^jG 2) V 4_jjL£LaI Lul_} 

c__<_uj_5tj ^ gif. j-A ^ <_y^ jJLJL>. 2)j-»La IjlA icj 

J-jJLstGJI tjr 0 J-jjjJs Cj\ a I Mia 2)' ( jr 3 t^-4-UJI (j^jLSJJ lOj^juJI IJlA 

^^yJjVI LljLuIs^ Jjjuu ^y-Ll C-JjLjkIlII Uj^S Ju9j .tiJJjL^ C« < MJt ^ A /tl 

Sj^LaJI 4>JlA jjl Jlj-a jILu ^Lus jOj . 4_3_uL>JI 2)-« L3 j !&I (-JjILSliJ Ll^cjjJu 
La jl 4 ^^!jJIj ^)SL^J,I jtj^JI (j-° ^-jSLaHll 2)j)) :4 Jj_3j 

. ^ 96 \ jjfc Laj O' 0^-^ 

C_xJ5eJ «Lj£.L^L>*VIj 4j s\ aVIj 4-U-ul J t nil JjL_ul! ^jLj JjLseJ^J^J 

g-$-J £-LljI ^J-A Vj_i 4 < < i < 7 *1 (^-a-jljJ-II) ^La-c!j-jJ! ^^ilLi 0^ 

J <^4i ^~ra-4 t Jlj_3jljJI 4jLc ^j-xfajJI ^a!L>JU 2)^ LI 2)^<-Jj * ^ 

. 4_j j *, t/> a ^jLu LajIj UJ 0^ ' L>jL>-?>■*< oL^^L^Vl 

J_t£, <Ll5CJjJU CjI^-UU (JL>. ^0 VI 3J_>.^J,! ^jLUJI ^1 JjJ^Djjl Vj 
4 _j_uL>. jISL 4 ~>-1 a £jliiJI (j! 4JL>JI <?j_a ^0 ^u>-^ 

. Jl_j Jl_>. ^IjJlJ 4_ t_ lj 1—>J' jLjVLj La 4_j^>Ij 4j^jIla j_iCJ 4_aj^La ^_iC 

jIjVI 4>Lluj t ^lauj (jl 4 -^.LaTl^VI ^jl»JI O' J33i L^LjjI 
p ^ <1 / .<1 i »ii ^|^_4_u_uLj IIjJ julj ^2r^jl*^VI^ j i oL-Lt-oJI ^Jlc. 4 4_i_u L>iJ I 


^pUj Jib VI 1^3j3->o V 4_3dLa2ll 4_}jl-3J.I 4 >JlA • L$jj_Gs 

v>>* 

4_jIjj cjL <^>V mi ^j^I) oVjj-a J!la 4 LJLUjI i ^£> (jLj-0 

^ U ^--,j £)? (jr*-y3 » : (Les Thibault: Roger Martin du Gard -ijL>- j j O^J^ 5 JJ 


UU^L, 4jjjtill LojL^v Jjjj (jl c 
c-jLO jl3Jj .((JjMJI ^u- Lt JI cjL 


cjL*_aL>J! 2)1»* lj-«-u-jj_t-u (_y0 Sjlcj 4_i!u_j_c. ^.u-uuj ^1*JLj (JjGLIuj ^yJLLajj 

^j < »n 2)' jLLiILjI 4^1 jlf, 2)' -)1 < nrttl 1 ^ a♦ j 4 _JLL^jVI 
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pJLsJI 6jg jjh 


U \ C. (jl ‘- r 1 LfttJI I JlA> £)£LJj - «CjL*_aL>. q im i <iGj aJuit 

.«j 

Ju (_pJl. i i „tl <>JlA JlLa £j~\ <LjI J~i3^ £%-? 

4_36_U_lII . ad AjLi <UL>.)) £jjQ ^jLs J-A La ^J_A ^\ 

\^\ 4 4_j_ 3^LLVI ^a-j-SJlj CjI mi in J_ll Luajl ^yd-^ T L v Vt aLuJI 


1 (j^~^ 4Jj.ua Ij t-djL till i_j!_}T 



Qj-Ul jj Mill Juu LaJiic CLu^j ^_yGj| 3j_ajJ,l ^uLiiJL jjjj ^-J=e->. CjJ^G JiGij 

^jLLa dol JlSJLs t Ljijj a^ ( jr 3 4-i-ulj < nil 4 >JlA JlLa ^-*-3 (jjj <<o»~ U 

.^IjjjlJIj 4£.L*J.I ^Ij (jL^ujI 

t4_G}L2_*J1 ^jl)) J-<-oj jLljuju JL£> JlGJj t J 3 »tl jl <^Vnl jjfc ^al*JI £)l 
Lp ty * ^ 4_>.j.i ^.lc iIJ (^xjaJtJI 4JLuL>JI jLut-a La jL l t£.L) 
i LuaJI Jj t^jl-La lgj4 -i j_cuj ^yGJl jj <<ot fl t. < > (j_u_jJ t4ja aVI 

4_uaj^j_aj 3ljjj_a 1 j ** Qj£j Ltaj*. «LLajV! 

V La Jl-Lc. IjLlGj ^jV 4 -l^LLII 4Jj_>.jJ I £)j£JLaj V ^ji. 1 n j ^ La-Lv- LajI Mf.lu 

j ^jLil lJ^j-u-oLlS c__G£" Jlo£ . L^ (joiJ ciJJG £_a J_3_*JI ^j5Jj 

Cjj^ j_a j-j-a-Gs (jjj ^ ^LLlII £))» Peter Ablard j}Lt jG_u 
(j $£>. jJI j 4jIjj »1 a ir . jj-S Cj Ll L u ^LlI \ u . < < ^jjJ! 

jj-a t^jUl j^uLaij aLIslj 


. Luljj ^-ujG j-tGr.1 jJI (((jLJuJ»l» 
^Lu^GjLj jj+ ^ '-^Uj /^ j♦ j . L11 j_lc. jlJIjII : c, VJ_A <L%jV C<-a-<Ia JlGJj 


J-* -4 ) ((j-®Lj_3j^fl jl) <_jLii^^Ij (j-a-lL (j\jl i/^Uj 4jMill 

' (^ ^ "‘ J ^ JJ** "'J s J^-®) ^ ^ ^ ^uL-sai,lj L 

<^jL J-A ^aGc JlGJj . <a A C-^-ajjl JlLa) SLjlJI 

<JAl 400j Ult 350 (jru La Lull,I C-t-aJ (LujJ^J ( _ jr L- LuUl ^aj^e-A J-l-l^j 
. ^_a-Gjtj *^J4» «(jrUjLli,l)) j>3j Jul Jjuj . ^a-Gju 4_tLa^- 

jJI lLLIjI aLlalj (jj-uL u.l3j aLIoI jLtLl Ju9j 

c—j1 ^LLlj j) i^f. 4j_aJ^Lj j-5e-i 4jj5La 4 -L lA (J_l 3 ^j_a 
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pJLaJ 1 \J*> 


JlJU La_t3 ^ 3 ,3,1J I Jufc ^_u^Q Jl 3J j dujLlu ^ 3 1. j_jLU| 

^ 3 mi 1.1 (jL^ ci.<— l> . <*< is~>) 4-a 1^1 (jVI p^ V ^^IL3 j ciJLljJ *<_jj-3tll 

La 4_tlc. c_ J t£ o j I JllJLo 

4UJLui>i}t ^ * 3 <tl 4 -ujL-uj 
( jr)j <nUt L&LjL><-ubJ 

I 1 ^ ^ H £jj 1 1 '"'^' p L \ i^y-uj IjTuIujjL c. ^_i_u Liu 1_L&» 

£\ M.r.M.L jl jLlIL Jj-C.I <JJI 200 (j-a CjLa Jl 3J . 4_t£.Laj>JI pjlj^>J! 

tj, 4 < "J 4 j a A^/i <LxjJlc p^jLp* Cjj-tTt^.I Ju9j .j^JlU j^jj^cHJL jl CjLaj_UI 
lIj LlId j-4_4j ^ 1 j LI j ^LaJLc. p-jV I jjufc j_lSLjj— a (jl£j . p_p*jJI JlLBJI p L a 
jl (j-L^L«-u.a p_ALLt_us (jl^j . J_a-*-Ilj 4-sr (JjutJI CjIjLI <j_a £rui]ij_aj 

CjLLj_C. ^j_a p^ < ^Ljr*' A *' a> »3 jLC.Lt.u-a ^Jl cLvLej jl ^ ijU<><a jl ^-tu-ajL 

Cjj_j_jj CjLa- t ifc-aj (j7i j ^>Jlj CjLuLLl^aj 3J-5eJtU jjJj 4_uL^uij 

<j^_)|jua 1 j_jL£ <L 3a p_^_La J j \ 3 \ \j La-3e.ua LLe_uaJI JJlC £)1£j t4_u2.LaJ>» 

. (97) «j^l 

«4 aV <<M1 CjI u <iL-U » lLU T u a *q\\ pjfcju lc.j <_j 1 t^r.VI a 1 a 1 f ■ C< 1 <7m Jl3Jj 

p ~ • a Nl C< 1 MIJ Ij . CJJ—TC-lJ 1 1 j 1 ->■ / >> W jl , ,i -v. I L$_j3 CjuQ Ju3 

4_uja>. jlj-a L^jL£j t Jjjt* 3 < nU Juj-JL JjL-u 4 _Lj^j>J»I 

(98)^^| ^JJj jhjj_j j^LajJI CjLtjV pL^Lj J J^JLa ^1 

<Lj_ai*JI Cj^L>J,I 4j^ uijtl gl i3"if.VI CjL_uIj jJI 

(jl^. JJj (jia jju («J S j c lf , OULU ^yS iZul oj^l. t 3 1^1 i^iV"U 

«L>-jjJLi LliLa.Lado.VI die La. . jjjooJI L)^ 0 

^UaVljsiULcJI ^y .aju (JljLaj • 1 ^ % i m nj ^jj-be-tuJ IjJI (j- 4 

i4_5t_jj_a 4_Jj_c. OJ) J ♦ J tBl—>->JI Jl_l 3 JLa£.VI ^J-A IjJlBj jJI 

(J-j-3 4_aJj-^>- p ^^Iji 3 MtV jljJ-cL ^Jl_lj 1 a ^ p ^ j <3*>La i _^Jl <j 

oJJb (j}-*-! ^^y-iLlVI c t* mi!1 Jjl>J 4_ual_LLa ^jVI Jl>-jj . ^^4-UiLajfc. 

jl 5-a-^j ^j-a J 3 » tl ^jl (jr J_c. . 4_i_u^jJI CjI Jl^VI 

l_jI£LjjI £)_a ^LJI ^-La-a ‘ 1 L> ~><J I j <^>tL ^j-ul < ti^vj jl 4 33 >3> 

pj|j^>JI ^La I 

4_j_U_jlJI l_jj_j>JI J_*_j (j_a^_u pJL*JI JlBJj 
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foissJI 6J9jji 


jjl 3j_5La jJI <Al±iSJI j£LL»o ajjallil diLV^11 LoJLi£,j ioUjLlII 

1^JJ>-Lc -ILl^O 3_)J-ua _ r i_LJ_3IJ i IIII _}L>ijVI *_L$jl 0 «" ( nl c_iafc_l ^JL-Olll 0 J_& 

tfj_& C < JI«~ JL3 4 33 Mill (jla i!a->JI .4j_)jj| 4~lj i°l jj_jia3 jj£. 

mij» 1 ^^_il (j-A-i^LU Jia jjx, j^EJkUl OjI^ La 4 .jr a Mill <ljt_>JI 

(j-a lj_p.| (j-U-mlj 1 nil jjjs JijjJ,lj 1 (jjjLso J-2Jj •(^isLs. j»lia3 jjli ^^3 

4_i£.j j Mill ^ I 4-lI 1 a 111 IjJU a Il-Lal ^o-ILlII (Jjt-ao (jl (j£La-i * )jl>. -' L - > -^3 V 4j| 

V Ij-j-£ j-^l 3 -j_> j-II *—ij^>JI jlU-LI (jV i 1 j.ii->- jl 1 nf. 3jj3r. j»l 

4 I J i 31 (j£LaJJ ,4jj|j3]l 43UaJI iljl U-s- a iol_ja. jl t-i-L-T (j-a Ll&LlLo 
a< U t } jjjjj-OJ g i a (jj^j-iiSUI j i ( ja/l_L)l £ya (jrtjjLa 3ji£. (J333 (j! 4 j_jIjl>. 

4 JL 1 L 3 j-±c. (jlsjVI (j-a J-Jj —0 j3La J ' 1 —3J| 50 i_dj33 (_ 3 -Aj . 4 tj Aj jaVLij 

LiLSLa ((jl^ I qga) LaLLa (_£l ( _ T 3 (jjjfu-iJiJ (jjjJI (jjjsLill Jlxj (jjj .^ ^eLu-u 

. r 1» uiVb I3jj-a a 4 j^1^Lj La Lila J I ioGLc.1 « miLi Lj-LO-a sLJI (j^jjfc jj 

(j-* i_aVT 3j mi f jje_i ( _ ? 3 Li : j3jjjiJI .lLaijVlj 3jje3l,l dsLVjJI (jjj (J£ (_JJl1j 

<J£ J33j (jV Lqjj jlJ- a3j-uLi JLjjJ.1 L$lo j-iqaj Jljj Vj 1 JjLlIII ejjt 

^ 13i Ij I ^j^a ^q_la_C.VI ^ ... 311 4_jl5L_u pL*n jl>.VI (—3^-Lall (jj3 

.Kmil 3JLL3 SjjL^a ic.ljjll 3JLL3JI jaJL*JI 
(jLLall La I. aOj L5LI1 ^ i<i 1 aJjl 1 n 1 1 p 1 1 mi jn> ^3 ^L_aj I ^_,' * ^ 

tjj) /1 naej i4jj_jill 43lIaJI ol Li-a- a La.LjcIo.1 (jVI (j_jj_&lii3j (jj,jJI 

I i*. (jj_Uaj_iij OJ ' t*i j (jJ j-I1 ^^>L;eIo.I l_jj^j I a / i/a 

I j «ii-^ (_ T 1^. tjj) 1 ii'qllb (jJ j^l I i i^ll i3JjJl>. Sjaiijil (j~ij->JI 

(jjjJI ' nil l-3lj-Al (jj^Cnj tjjjJI 

(101) . - .. . , . s . 

(jjs jj5LIj (J^Li. Jjjii J13 Wj^ 3 " (jl 

I j| I J_ik - jLaj_ll jjjs (ili-«_uj jjl ^£La-i La (_y3 ^a£LeTiil 3 l-«l,., I ijU «~ ^jl jjjj 
1 n II (a-L*-ll Jj j j t^" (J-a-*-i (jl LLlLlS . 4_La ^.^lm ii~'» t il 

. j?JLc. Lijjijj <iK (J|j mi ill (jjiiaJI (_yl£. 43lj_p. (jj-IJ (j« 1 M l 
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?lSj9jji (oJLaJI Ja> 




gW ^ ■t^ 3 ' 3 '-*’! U>^' O* 0^11 O“■ V 3 ^ j»lt*J|.^-Li ^>^>0 fulj (2*) 

. j5LJI 4_*_i_J^JI u i^r a ( _ r JI SjLil 4_aLij 4_jJ] SjLcuVlj . <Li_Lu^Hlt (jj_L3JI 4_cb^j 
J* V-U* 2->W3 ujij V u^o ^ JUI S^Lj a! ^ ^ISII Ioa ^ (3*) 
o“t> 3j Wi -y-o-it 3 - i -» 3 1>» u^ 1 - 133 ^ J^i t^b- 1 ^ ^ ‘tipi 

•ju 

(jjLuliLa) dual (4*) 

^ tPl Ltj ^jJI jL^iaVI fjlii .(1834 . 1766) Malthus ^^JL. 4^3 (5*) 

»(J < <l ill JlJJL> 0 (Jjj^-L ^j£. ^JL*JI (jj< l <l JJlC. ^UoLsuJU JbljjJI 
The Village Extension worker (6*) 

.Millet (8*) 

.gij^jLJI j? (jl^sLaVl 4 jAj CjLj (9*) 
.Imperical Chemical Industries (10*) 
jl . 4_ul_u 4 _lL>- ljr ^ DNA Lit)l_j_i (j-4 t)> JUoj L~,,.~ L^jLj (jj jlLII L^_uSLj j_ujlu (II*) 

LtLL (j_4J ji 4_3 JlLu_i L^JLuLjj 4_uLuJI oJ~& (cjI_Ll».) tliljjjj-a {_ya Ujjj. VjI JlLG 

.(1993.4 ,3 4lLa :jJ2GI) 2U3L1II 4_*UJ! 

.4£.Ll« L^jLu^J (12*) 

.cjLij^>J.I J£ ^£. L^Ixj Lm^ lS' (13*) 

. Iju-Ujv 4_La (j^IVlII <bl ^-.Lul (1750 - 1825) jlj^X j-u»L*-a (14*) 

.^jrtoJLLajVI 4 <11 j isic. ^yjaL-uj ^lSr. I Jl>-I Titian (15*) 

.^jJI (j^Lia-ul (16*) 

.(cA^JI) cjIjj^XI (17*) 

. (^-Ul L ys\ j-al £Jj-i <_jb^ (j^a) J-<-u}L-u ^Lul ^ ^jljlll 

.Down’s Syndrome (19*) 
.Spinabifida (20*) 
. Cystic Pibirosis (21*) 
.To Code (22*) 
.Infect (23*) 
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pJLsJI 6jg jjb 


. 1-uLu.to 46 L>-jj 23 (jLouVI -Llt jjlc. <jl i jl (24*) 

.(_a|jJaVlj 4 j i is\c. CjL>-MiL>.Ij ^ i u~ic. jjfcj Huntington‘s Shorea (26*) 

/> si «>»t I ^LuaajJI ajJI cjL^ j jlll xjui 4jV antigen I j <IVi < n a IjlA (27*) 

. encode (28*) 
.placebo (JA£) *lj.> (29*) 

. tar sands (30*) 
.fastbreeder (31*) 
.load (32*) 
.boron ojj^ 1 (33*) 
. positive void coefficient (34*) 
^Jl (jV . (J-C-l H 4_C.^_otJ ^SLseltll JlcLjjJ ^jJI (jl £)J (35*) 

.4j.iL) 4 jvjL>. I^A^J tS^ii US' 4 Laid I 4jJ-$3 (J2 Jj j£.Lail 

. reacton years (36*) 
.^jJI (jlla^ui £-JjjI (j-« 3^3 (37*) 

.^j)Li<iiII 3jL>.|j ,jjti 4 34.r.U 4jaLLa]| t_£l (38*) 
4^L5) ^Ui.i 4^.jj-a 2lul!dlj (^j£| 4iili£) J^XJUS ^Liii 4£.jj-a 4^LLaJI (39*) 
. 4_ulill 4JL>JI j_u£ jjjfc cdLt^ (<J-9l 
4_j-oM^yi olAJi J*>J! f^n o^jLu ^ f>Lu.VI ot 43j3^tl (40*) 

. o jufc pjb>r. 11 jjl ^ Lc_a t 4ol>JLI juJLSHll 

.gravity 4Jl_Sii .gravitation Jiliu (41*) 
♦cr^Lul dogmatic (42*) 

. L yl2£. jLj^jL <_jLc^J (j I 4-4jl J Cxjl5j LiJjX. Cjyszla ! 4j)_lL»oI 4jjI£j 4jjIjj (43*) 
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jy&<Wfc 


tiiHt 

c_<jL>. ^1 ciJl_LA 4_j| ^ jJI 4 Jj9 

JuJuu C-JltS ^^lll t4jj jJI 4JL_ui]| ^Lul ,i Mill 

^UJLtJI 4_j^ ^ jt ju_ 4 j jJvT J^Lu-u 4 Luj»2j (jL-oji lJi] i fiild 
.^^Ul bLljv jLJLjV jLilc. ^LUjI ^1 IjTlUoI 

cfi I tl\ 4 <<o4 ( (3jj) U t mVIj )) Lbilt^J 

J^LLdI ^ JlII 4^1 ,Vt<l 4_ua^j 4jl jla VI 

r 4 I 4 jJ i? < <i^ll 4 4 f tfl *3' J 1*-^ (jllaJI 
J ^*' <jr^ (W^j4>£H^) J-^ O^J 

jlx! (j\ 1929 ^Lc Ju9j 4 C jJl1I Ci L p AZu i * 

4jJ>j) tf ifttl CjIjjSJlI 1 ^j4 C.lC. j j I J^LlLs V! 

^j_4 VjLJJ - ^ *tl < IjjIa ^.LLa t (^-4.41^^I) 

4_J_3 tU -%-V 4<jj)J^>*Vl J ♦ rt J l_4^ 4 4_U3 ^j^I Vfj £)| 
(J-* O^-* l£ Lr^ C - t - ( -. u 4 J-fC LL-t" 

. e\ Ajfco 4 4 jl3j ^lj C.4-LV 4^j_flJLll C-cjLstJ VI CjIjjSHI 
4_La ^a-coJ.1 JS)jJ,l (j? 4 t j_ajLll £jj JljJ u£. 

Jj ♦ gQ-ua-U ^cjjIj^JI ^1jj I 3JlC (jl^ 

4 (_u_42J J_& JuJlAJ (J-3L42J rtJ l_4^ 4 ^-l»J I jJ I 

. J_tLi]l 4_j Loioj 

^Jt^) £j\ mi ) Ci mi Ijl Cj Ij_L^ 4.gJ JlAJJ 
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pJLsJI 6 j 9 jju> 


0jllL<_ul J^-Lcis Clt^fcJ ^Jj ( N JJ A , t 4_*_^L>- L)^ (jy-lLi, I ^yjl-LA-t^^-U 

a 2 tl • a tl 3 jU,I 4• j ilo ^Li^l (j^tj-oV! ^JLc. 

(J A J>j) ^ **■ a Jljljj .^_jjIj^>JI L$J 4JaJjJ^JIj ^ ? «l*4 J)>* 

3jLU 4_j I lj. t A~r 1 Lc_4 4JLlLuo 4_ui£ uA*- 4-j^Laj _i JlC.j (j-A-tfaJ j <^~*-~<. ..1 
. Lfcj-QitJ {jy SLI (^jjJLai Laj Ur. Ij CjLjjJLc ( j_c 4 j>oLlII 4JLtiJI 4_uiiJ! 

t L-uJ^ ji^cj ^LUjj_J1 ^ o_ L> JI * I 940 jjLs 

(j_C I_}Jl^. q rt Jl 2*> . £j|j j. 1 (j-C. 4_OJ^3j ^jJLc.1 

JuJuu {jj2s>*^ 4_jj1_4J 4TllJL' (^,-t ai 5>~^ Mill) 4 jJuL*J! CjIjjSJlI 

<-,l U4 . cL>Jl_*_<s (jjJ {jja 4^LJI 4jujVI ciJj3 j L^-Lc 4_aujl ^j-istJI 4_*-o^L>^ 
till j CxjL^j .^jJLlJI ^jJI ^ 4j>JIaXI jjlL C^jLaj 4^JUJlI oLh^' 

4_cv^Ul11 0I £jja J)a tU (^-Lt-u-u cj! jU^.ti 

o^>* t LILc ^LUj ^ * $i4 i (jl 4 _?&_lI1II o_jI£j . L$] ^jU i V 
♦ ^-<a-l<J' .U, ,.jtl ^ ‘"' ^ ^ ^g-L^-t-uI 

CjIJl^VI 4_Cj_^_5C-0 1 J ^ L^JJ 4 >_lL« 4-L^-lr <Lu2l£ ^iJj^S’Lo Juilj 


liU JuJuu (Jj-Jj «4^Liu^l ^1 ^-Uls CjjLjS ^pilj t3 jL - u ^ V ^ylll 

t—a LtfuTt^V1 LiJ^j 4 jI ^3j . 4-L4jfel d ,,. A‘< ^J.4_La ^IL>. Vj Jl>.| l^^juj 

^jJ!) c_jLi£j . l_uj_aj L^K Sj, ^ mi 11 

4_J^ ^y2>j-£. i 4_liLc Lu^J I ^-lLo *4J (JjLlu t AtJ^c ^j_A VI ^J>j| (/> SA ,^\ 

. (i) ^j^i a^ijJi SLpiiJi Sj^oJi 


l^«<i->J Sjj« 1.1 SJjLsl! (JLfllal cLul-aJ (j-o ^jLjJI jJLuji£LI| 

4_iJLtij^j-u! <Llj ,.. 800 J)U~ 4-C. ; 

(_^3 La J-SLi £_Lals j^r'-Ij.o^La i a .^LjjJI Lfcjjjj 

Uj 4HJ J ^^ jj-uSLiU 4 jLSLI l( jlL>JI j <Ll>JL! (j^ 3 ^"tl 

pgtUj fj£ (j\J J_l13_j£1jji VI» jjV njjill fjjs (j^. i- i-a-jl l ( £yui jJLacsVI 

(jl (_y^ t ' A 1 •" , ,|"h.|j JuLijJ)^ ( III I j I n^Lb 

La JLi£.j .«j-iiaol ja-A Ij^lisol i .i~°lLjLa a 

jjjLiJ (J ~ i j»_ t (jl^ 1$ jJI ( jjfl I* i t l j-JlC. aLii.Ll (3^J e J-^ iy 3 

j^jJuij J 1^1 ->-j iSjjLso aljjijJLaJ tiJLl&J ad >- 'J. 1 ^ 1 l_)-«-*i 
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jLSpIoJ* 


^ Jl3Jj . 4_j^jj_aV 1 Jac-ulS’ cr^- 

Ij_L_u^j £)| ^j_a 4-jJ l-lIj^ 5Lt-uV 1 (jJui 4iij_3 c-j t">~ 11 ^1^. ^_L$JLs 3^3*1 

4<Lj^JluJIj i _ ;r c^JI Ij-ALa jL- 3 g r aI4 (jSLJj * LuaJ^I M(jr^l l^ 5 ' 

w A ,., *\\ < » U> tl 4_tl^ (3dJ^ pUI jJ^j 3ljL-a cr^ S-*-*-! CjIjJLI ^Jl>.1 

. (^jL« cjL 

: 4-LuG ijy ^ 4j^Lojj ^.Ijaju-ol Juv I Jlja JlSj 

4_lu3^jlJI CjjIj^JI <j_a I^JlC q I LjJu>.j 4 4-u-^.I>I 42jju.ua ^I LjjJoj lil» 

C-t- L ^j 4 jLl>- 4^j mi ( jr ^ C«SLp» 4j-AUiJI 3^j i ,,U o Jl^j L$J 4JL-sd V < jy I<JI 
OjLl^La . £jVI ^1 4 _t- 3 j^ 4 jj!jj Vl L^-La (^1 (jjJ (j-a 1-tSLa-a 

(LjjTtSLiJI) ^_ul^j>JI ^1^. ^1 4^lj-ua_il fu 14 j \U 4_4_4 jj jJ, i)V> ts>\j 4 4**< 't$ 1. 
4_ljIjJ,I 4 a n! t Ij t L*_a 4 j Lal^ ^ jJI J_<^*J! 4 »j«Uj “=*b CJJj-ll ojLilj 
(j£Uj V ii±j|jL>.V! tfjut (J^ !^Ss Liiajl 4jj|ji,l isjL^aJ,!j i (Jr AjJI ^ 

^ i isi\ I_£_l 3 <jl La JL>. t _ 7 JJ Lt-tSLoJ UjI / 5 a n! a 0^5^ O' 

J_ 5 _>u ^ 4 ji gU 43^ j i . i a a jiejj jjl i_ustj i^JlII tfLsoVI ^1 j. j mi' 4.1VI 

•«UJ 

SLL^JI a^ujuJI iljLvVl JLA Jjt M jlj* SljL* jOJ 

tiili Jjli 11 j ijtjJL-ul I 'iy 250 ojJija CjjI (jr^ ‘Ljj-aLIs 

clljj jj-aJ ^ < a i4 Jjljv 4 

S(Jj>. JlJ ^jl 4 -lLc. 4- l^lIaT J I j mi c. VI jj J_<J CjI j<7 mm i n a <j-a Lj | £)^Jj .L-JsaJI 
•L^jLa CuLlu <? mm i ii a Q^SLl«-o SIjLlXI Jl*_j 4jI tliuII/V 
J_a_c w ^ 4 . 4 _jJLc CjIjJl^ Ij-sli - ^ g (al*4 3jivVl I jJ_u 

J ^ mi j 1 j 3 U 't a l_t_xj^j 4_uj_a C-ul£" 4 liLilll ^j! <?U<^Vl ^ ral*^ 

4 j . U tl J j *^l 3" tl ^j_<a ^Lj|_A .1 j ^ Uj-^ (j- 4 1 a <* . 

J <^-vj t 4j 1 UII CjljLstlLa^LI 4jjJLLaJLl 4 -lLu^U I j 4-uLj^jJI CjL^-IU t^Uj 
^1 I ^J A I J_aJU (jl 4l£.LUl^L» 4lu_ulj^ 4 jL^j .^jI^_>JI 
Jlj^I OJ-^ 61 ^L^-iL^-U Cj^Lj/ 4 t jjL_(J CjLuLilu_4j_a 0 3 MH > Ha 

4£.Lxbl ^_Uj 4^j3 (jlSL^ . 4jl_ajJU (^jLa ^AAlIuia ^j^>o 

I jLcL_u-a L_3lij lLUjJj .^j-oLSLII (Jjji 4jj^se_a 3ljL-a 

V ^u-4l3JI I JlA JlSj . ^jLa CujL-u ^ 3 1 * 11*1 < ii a 3htl >n4 IjjLu-a 
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pJLsJI 6J9JJU0 


• 4ju_u 3JI ciJ l_L& ^3 j 4J£LIj . 4 iW. c-t-iuSLJ VI 

Lbl 4luaj-£2j) JlII OjIj CjjjJLI j. j < <it l t m 3tl ciJJ j i _ r ic q 

jJL^j 4-jj^_3 CjIjj-J (j_c 4 _j_3 L 4J *4 I i<j_c 

4_«_u1 1 LjL tiu Llj-lL^ (j.((^JLS jlII L« c_-<-<_ujI t^jLa 

(jlalj-cl ^1 jjIujjLj £j-uJJ £)! JlJJ ilc. j>^9j tL-JSlil jl <>>U jjlu_ulj ^L3] 

(j! 4_j_Lailil ^ a**-!! jL-sail (JjVI 4 l».L3JLI a ,xmj 4lu^j>o dijl£j 
4Jj-La-u 4 _jjl>. JlII 4_uLuJI ^ 4 **-11 jLiail (^LjJI 4l>*L3J £)£L!j t 4 _j1c ^ i^i3~ 

1 miJ j-JiLlII 4_>.L>o ^CjJI • Lst^-Lj (jl^ 4_<_tuij 4 _uIj 3j_c 

Jj_L>J| ^J-lLs JJlC, £)_4 OjIjJ ^-_J_U £)l (jlu-uaeU ^ <t^tl Jjj^Ajl 

j_u j i^szIa l_4j|j JlxIj L^K 3JuJl>J! jL^LsVI ^jV)) j-j^jJI <_l \jj>. 

JjLS £)l 4 aj p-Ll! Cu_jL^ .«jc_<_uIjJIj <-la^L>JLl ( j <^U jLuJI <j_4 LuUJG 

4JSL^j V ^L3lll (jL> 1 ♦ M 3 4 CJjIj . jJulII L4-4 I J-uj-o_uJI 
I_4-j!j L$J 3 JlJ JlC <U-4jjjl>- c 11 <1^4 4jIj9jJI 

4_3jj_Laj Jj I JufcLv (J^JU 4 jLjjv ^l>-T Jla Jl9 j * L&jLLlu LJ^jI 4_(SL<j 

^■j.3.I:«JI Jl!I j-A CujIj »3j.^i 3tl 0Ju5> oLul ^yl^. t4-u-oLLa 

(jL^J « ^ ( 4 I 4 J-4-*J p&d\ ^jLSUI tiiljLJ (J M«*< « «I A 

d m^> II cjLs^L*JI jj_ju Lo 4_tb t^Lc (J_j_u_u Mill 3 LULI 

.((^>1^1 ^ Vju 4^11 

t(jr JjVI 4_JLUil c_jjl>JI ^ujIj^JI ^JLau g r 414 t_ «1 < ntl 

isr ^> l^j_3JLI J- J l L o i^jS^U-C. u „a..Ai~t.* u.4 ^jJl£.Llu^5J JJjIj 
4 j^iUIl 4_uLLaj^_jJI 4 minji.1 CjjL_u ^ ^JLuul Jj^lII ^Ll JlLoj ^LujJ^j 
4_>Jl_*-c (jt Jq (3 \j A ♦ tl CjLjljLo) t" < I j $ U11 4_jJL*_3j jL3Ul V! 
t Lsr J 31 I Jj-L>JI Ja^o CjIj^UU (jl lj Jl>-j 4_3jj^j C-*j!j (j£lj 

i'J-S J" ^ " ^-ILlI CjLj^U^I (jl C-.<-LLaJI I ^JlLXU&J ljUJ-^»3 

jl!s jl 3 J .«^Ijl>JI cdJj s J •"•' 3** t4Ijl^ jLiTlvVI c_jjjjI 

JujL5tIj j-«VI Jjl Jl 3^ . 4lbfcj ^ULLa Jjl ^ f 414 J! J^-uil I JlA 

l_3_ul LjLa^j 4^j^l>iJI ^- 4^* £j£. 4Jj)J-<-u.U (^pl^->«JI) jj^TtSLiil 4_t£,j j 

cjIj^ (Jil3j tdJL J 3 ->j£LII t^jIL3J,l ^l>JI cj 1^^11 
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jUS ploJLc 


t Ly^LiJ' 14_i_u_oj ^-<-u_>iJI ^-oi < x< i ^ a I ^ jJI 

(—Si Ml 3^1 3^9 1 jl M i ill Oj|j jljLb . t _^Ii_ULjJ 4 4_?e_i_aJ V I ^ A * C-X-aJ>~ I 

4 j \ u ti 4 mi <»jjli <l>jl*_« j—t-uu *ij»>»v 4ju^ ^ j $ i *4 

Ijj. a" , ul »1 iUVl £)l O?jj0 LsJlJui CUJtJ-Lh Ju9j . 4 _uLj 3j_a 4 jJ jJv L>J,I 

tCjlj ^ U M-j (^jJI ^3j_>o i^l) Septicemia 1 j $ j < n j~h < ntl Cy^>- ^ 

4_*_Ls l_j p ^ a 1 j 41j jJLLJ! ^yjuLL .uil ci^l jJ^ju ^ ^yTcv. 

Ijufc (jLj 33f,V ciJLKij t(^j 1^1^311 C-oj) Cjj)jjjj£LII 4-Cj) 3 j a 

^ic j^>*T Lcjj-o VllLa 1 JJt (jlS^ . ^jLjj (J3 3j i a 4j^SLII 

CjL>JIjLA (J^»l ^<u£ \-l^2j-A {JJ ^ L_ll JUlII J}L>JI (jLlisVl ^JlAjL^lI 

. 3jijL3JI 4_4 jJlc L>*j_uaj (j7 _Aj 4-u-laJl Cjlj_tIuJI L$j 

^1 <L>*L>JI ^ ( 4 14 (j-Aj jJj LJjJjJ <—c£.jJLl jJU9 (jl 

4— l j v . ^l_Ja_j_JI ^jJI CjLjj^ 4_4_u_3j CiijJI ( jr 3 (-LJjIIjj ^j_>JI j_3_u j»^la_a 

^>.jj i a , ..VI jujLtiJ Cxjl^ ^ 1 <»(jUj cjL>JL*_a . 4JL*^ 

^ < j (^SLaV cdJj VjJj <i ^jIilII lLs^-Ju-H < L^jLj 

. LaLc. ji Mir. ^ jr jjl ^l J-L*aj J^-u-ul cJaj LxllLa 
J-j-fl 4 1 <; r. ^ f 4 1*4 C^njl LaJu£.j 

4 j3 ' (jyJI J-LsjJj CjI j) 't <" Cj^Lj Jljljj .^jLa cLuL-u ^ 3 iVi i M a 

i j 3t, I f 41*4 A j" 1 '* s .L-Jsail Ij-jJu I U4J jjJs 

cili jJ ttijjj CjjJljv 4_uLj^ L-O-uaj ( yc. J-5CJU i^LLajj-til LjJLv 

j_aLj!o 4j!jj-j w\^ mh 1 hj 

ij-yu>iX I ^ jS\j" Jlla ^jlojlxj ^ f o i 4 ^jl^» 

^^_jJU 1 $ u3jjj Ju£. Ij 4(J-^C. ^jj 4jL^j t-3-Ia-J Q-£ Jl3^ 

4LoT . 3 Jl^I_£ L^_l£ Juu (_ 7 3-ll Cillj m«< 1U ^LxLalj t-.<-uljVI 

(j-\ 4 n jl (JtIAJjLj (jl ^1 4 j^Ij jl CjyC -.. 431*7 l r, < 4143 LiJjJu 

I ig j 1] j.1 ^ m J_ls t I4I4 I Vi 11 Jljj-j crj^v 4 Ixjjuuj 4 4*i ^ r< 4 41 a 

. 4 _sjJLa ^_lc. jI jJklll r«3lj 1 lx_) Jl£ ^jl 3 jl>.I3jl>.Ij 

C^jI 4-^-lUJI (jl .^yJI I4 J 4_j>»j_j ^1 4H3jLtia_d ^JjaLuiI CuSj 

IjljI U, t 4J jJljI C-4-tS' 1 4 ft a Luj-q jj 4 _jV 4 ( _^>. ^-Lc. ^ C.«-uTl1 

cjLj_4jj-«VI ^ju>.J 4_aLj^ ^jJj)) .(((^JLoIJIj -cr* 4-^1 ftr^l 
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pJLsJI 6 jJJjjlO 


^ ^ I fu 4dcSjJl ♦ >t Lkl jo.1 4 4jIILlJlL_u_ 4 ^oJbtllJLj 

^Ull (jLtlaVl i_dJj Jo-1 j_A ( J ^ 11) «tt11 ^LaTuk^U ^-Lua I JlJ> I(JLj3j 

(^Lslj (jrjo. f£\ 4 (^tulj_u_u! (j_c u-ijuL L® JlLo 4 _ 3 jI jya LULitua L^_t^ £jj 
!j\S j . ^-uljoJl 4 -l.lA j ^ 1 ^ A«^ CjI^-^-aIL_u_ 41 J ^JLaJLd (j ■ L. 11 . ^.djJI 

j I 4 4 ?jl i r. (j_c jl j-uoJ .1 * 1 juk j-c dul 4 j jj-o j_j^i CjIjjJj L^jI jJI j-o 
ljuk ljy ^ BjjLJl 4 4 < <itl dul£ . L—Ujjz (j_c jjjI ^_jj 3 Jl^LlII j_lc l^~ 3 r 3 < 
Lg-L l U 4 (_^_ 3 _jVI JsdLoJ .1 4 _*_ 3 j ( jj 4 L_JjJLHj ^-jjljo. (jJLuk (j£u ^J 4 j| (j tUfl 
1 ^ K tj 4 ^_uljoJI 0 _ 4 J (Jjo .1 4 3 U '(a L $lc. Jljjlj <jl£La ( jr 3 ciJi-uk dul£" 

IjLC La-j-3j -jukLlbJI BLioJI 4_4 _iJlC.j 4_jo.lo.jj 4 <*1 A c 3 j-^u C<Jt±LaI 
- 4 _oOj_$_j 4 _<uLc CjIj 4 «"i < h& jua l_ 3 JGjj 4 jjj 9 ^ jy ioLj j^a-JI ^jlS" Lt-bj I 4 >Juk 


J^jJI t^yQ ^JjjjoJl 4 j ^La lu-Liu J-tIiJ Ju3 JssloJLl (jl ^-UdI jJI (j_a £)l£j3 

.((L^loj t Cc CJ j)l t j-u-u ( jy I<JI 4 ^jjIjoJI Jl9 4 4 3U f 1,1 4 >Juk Juu 4ulj 44 jj- 3 j 
j)lj 4 ^uljo»i! jou ^ 1 itl ^Luj ^ajJlj l_jLjlUI (jl ^-La-ls Jo-j 

CjLjIjjoJI £| c_.<oeJUJ 4 J_*o- La-« . ^Lua-uJI ^jJI ta^lo- V Jutj^Ji £Juk 

I Juk j)l CuJ JlSj . 4_lC jjlbtuj ^--L^oJl (^JlII ^HU £-1loj 1 ^ > m3 1 

jj jJIj VI (jl (j-o (jjJLs juu jB>j ^_La1s (jV /1 Ajj ^ ^JLv 

(jua ^ di^tul ^ujjIjoJI £ 


J^j - Jo. I (^j Jj V Co> (j_c 4 ^jJlII duj-uu J^ dul^ L^jIj 4 Juoj gjj 

Bacterium ^jiLcuiLajjj_jJ 4 _cjjjo. t IjJuIBj ULc (jl£ ^ jJI dulj LkL^ 
4 Lysozyme ^ujjj_J ^ ^14 eJul ^ 4 Jj 40 .II 3jjjJ,l 3 jUI ^a-uj^ Lysodeicticus 
4(J-aJ.<.u-Ll.U 4 ^LjuTt^I Juu (^o 43JuJ lC. CjIjJLuJ 3jUI 4?Juk ^)_ojJu (jla Jl 3 j 

4 JL 40 J Ij-l^u j^-Ij • 4 _jo.^Lc 4_x5_j_3 j-3-4jjJ £ I L 4 J ^Lb £ I L» till jj 

CjljjUlU 4 i mi *JLj 1 4 » mIo- ((jyJ L l a- j ^jujJ I L-ulotll) (JL^ukVI I Juk jl CuJ 

.4JLUI 


3jjLs 4 _ajujo. £_lojJ 4oc_uj LtSLc^ ^_loI ^ujjjulll LJoTt^I £)i^ I jlj 

(j-JL ai-LlJ I |00 Jl 3^ 4^-L^-la 4-LO-U3 (j”\oJl (jJJj ( jy Bo. 4^J^ULA J-d, 

t > j L. ♦ j Vj . (ju Jlj-ouJ I (j_C. 3 JluuJIj 4 JUI 0 JLI ju£. u^jjJbJI (j_« ^_jj_4 (jX. 

^JL*J 4_uLLaj^_JI 4 JL 0 JLI jojll 4-3 -uoj 1 g rr. 4 -<^l3j ^ ^ 14 
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jLSpIoJ* 


1929 ^LjlI 

d)l^ variants (cjljalJLa) £. J-c^.1 c<-£ L^_Lu» 

d)l£j lj, ft ->i 1> 1 4 ts^'t a ^J-C Lulo. <1 cj_coj_a Cj 1 ~m m Mill ^LlLs ! q-a JJic (JJLlA 

CIj-usjju Lila VI dJj (j! Jl>V Ji-Lcj .^o-T^ djo* I & '^"*■ '* 

Ij\ t lo ^j_l_3 • 4_Cj_u_a (Ajj^SLa) CjLuJ^jlI^j 4j jJ_a CcJtj_tolj a Ij-^U 

cfijjuZl I c^Ut ^1 cjIj^Cu.^ ^jo-I 2 bj^U]| cjIjj£U Cjlj-^tl,^ 


.<((^Lx3tI(JI) (J^LstjVl J-5CJ 3^_jL_4J [&\ ^.toljJI (JJA (jl^J . ^LL:, C<afc_Uol 
(jjJtjiaj tfibjJj Jj (^jJI (^j^oJ.1 u tLpSLJI jiUJL. jal£a ^^LJj 

J_40t_J tCjLAjI 4 ^j-La-S £jSz-u2 4_jt LjJula Lj3j_4 

cl)’ c3^ crp^^-ll u- 4 ( ^ - t - t ^ 3^jJ-c CjI ji fU . Lj-a^La 

( j-A CjIJ_ u_u 3JlC Juuj ♦ ^ I n'>Jl 3j1jO- 4jj1jO- jl 

cLlj j_j_3±1]| ^ < «4 (_^ ’ Jlc. 1 < ii 4 (jl^ ^jJI ij-j-A jJLjjj JjU- coloJI 

CjIj^JLI I q j ^ £jj 4-Tt_i—LTu-u-^a ^ < ^>"i < ^J_<_u_LlII <—sLiuTt^l Jlolj (j! <Ccfl^Jl 

^Jlj| a 41 A «*?.!! 4 _jl3jJI < ^ t SL! ^-1^. (jl^ jl )j^G ^1 ^j-ajLl! CjJocj 
CjIjj-£J.I 4_l 3 £j>j-J d)l Ju-3 (jo r I I (>d_*JI 6’ 

3jljo- j.4-Lj V ^j-3jlII (jl c_^-Aj *lO^I 3K Mia Lafc 4o-|j 4_£LIj i4jJ>jJLutJI 

ScjJl>. jS cjjSLj (jt cj^Uj ^JlII l_4^ 5 ^-cuj>JI 
(j_c ^ (^i ^ <_jL£ c-.uSj d)l ^'t a\°* (^yil c-JLLd 1928 (_y^ 

UjVM^U (^AaJ jjISLj (1)1 ^pSjJlJI Ijufc t CjIjjSJLI 

(^Jljj jL>.t clta ( jy l^. ^JlcLjjJ .c-xlaJI CjLL^ (_^lll 3iLUI 

j j ^,j_3j t4 jJiLc. ^ylc. Ljjj>- j t^Jl^iil 4 _jlj_lLsj d)l£j *(j_uj|jj .a* J 

^j-ujIj-J j-livI Ju3j . 4" <^?4 (jy^- 3^1 *_j_4 L^jCjj 3JljJlc 4_usjjjj>. CjLLuIu-u^j 

i3jLwl 4 JLo»j iCituILuiXI 0 Jufc d)l^ ^-l^JLs d)l 4JL-«j 

(J_S_XJ VLjsc-4 ^j-ujIj-jJ ^_<_Oj2J LjIjjJI (^JL^.1 
^j-ujIj-j ^Lc LdJu£.j . 1 <v^ I % i4 ^ ?gl*4 ^Lcj . j_ul> 2jL>.l (_^ ciJLIj Jlju 4-<^l3j 

*4_jJI j-tajJ ^LjioVI Jo-1 4aI I JlA j^Jljj .^j-ujIj-jJ Lfcljlj CjLLJIcuII 
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pJLsJI 6 j 9 jjU> 


J. I L.U I Jll I I J 1 ^ ^ t (J > I'll I J-A I Jufc (j 1 £k-£ . ((I *\‘"f t'^s a I Jufc )) 4_&jJ JlJLJ J l_3 

.4_<_u 1 jjJ! oJJb {j-a fiLo^Ll^Vl 3jJiAll 4 _jJI 
J}L». 4 1 HI 11 3j1j_>JI CjL>-j^ {j-C. <±x^tJ tclJ Ju>* La j_ul) j, > « 3 j 
^JL c Cal a 111 i „U lLIjj 4jI j_& ^_ua-L 4 _Ljl 3 La £)! (jlojl&lj 4 1928 * 

£)l < n~H j.^131 JlSj . 4_uIjL>JI 4JLo-j 1_££. Jjj £)| q _« Vju 4 ILu^_Lq 

,<-,j g \j ^4 4j>.jJ ^ VOj 60 (j\-* ^j-alAJI j Q H CujI^ 3j!jj>J! CaL-jJ 
3 jIj»j>JI CjL>.jJ Ci ♦ 3~jl till]} Juuj 44 >Ju>*j t j-3-*JI j_<a-(J 4_u_4jL_xa 4j>»j.i 

c j£LIj • cjIjjSLU j-LLl 4 _^j^Lc i“n^ \ j-&£ 4^».j.i 80j 70 £%-> L cPi 

Jl 2 (jj-^3 (j I ^jvjJ,! j_lc i3j.iL 4_uiajLLc 4 jI £)-1jj Jl3J S^j_3jlII ^j! ^jj I 
.JL* iJ? JL 1 g3j L Ij^L g r«l*4 L ^il\ 3jl^L]! j-lc cJL>o 

4 j Mil mi ->itlj ,^>,^ 4-~11 £yuJiiIj^J| Jl>.| CjIj_u_u 3Jlju ciJJj J_l3j 

(JjL _j LJL* 4Jjj311 4 jjJqjJI 1 gj4 (_p3j-C. (jJuJ Cjlj-tisLt-c <^1 Ju9 
4 j^-u-LI1 c^jISjs ^j-c ^asthma jjjJI £)jjLu 

I (jiujjjV «^_<-u. ^ j_& jjL Atl < JuJj_jVI ^ "*-11 Jl>. I dxjlj t rtK 

JujL>«J ^jSLcJ lit- C SfeJ 4 JJjJL (^USjuQ \ 4 K I Mj I (JjLcll ^1JJ I } 

Uj .3LLua qjQ 4 L^_L<3 4_>.jJtTu-u.1,1 CjL-^>Uk]|j tl 4 jj_A 


^LLLc IjJ 4^Ij^JL J-3Ijj ^jll! spores ^Iuj cjLjj 1*JI cLl^ 

.^1j_jVI ^-j-^-ge-jJ dsLst-tloJ-4J 3jjjja 4 _lLlC. I C.<j>o 3jLl L^jjI \ m < uj jjL Atl 

^jiijjjV 4«±>3e-JI t 3 mi 31 j I ^LLjj-J! ju13jJLI LJIj^ cluIj <j£-)j 


JJ . CjVjLL (_£j-<-4j 4_j_^ Jljvjj V ^jIuLa jJ>-T j-uit-a 4_1 Ac a 

^jIujjjV (jl 4_42 _j_j_>JIj . 3j_tI/L_43 ^-L^la j-JLe-^ d<->o j_uj>JL 1 Ijub jl£^ 4_bjLuaJ.1 

‘.Penicillum r i-i | -i ,,,: - it l 4_3 _jLLd ^-4jJj ^ r 4 14 (j-3^. i_£j-C. ^jJI jjfc 

^tJj-^Laj jj ^ La | . 4-lc. j_^js e-4 (j- 4 a ^j I 4 j I {_yz> Ljj Ij ^j^J rcJ 4_tSLIj 
*.(jl J-J-A <j-£aJL>*j . LLtj>.j jj^VI j_A jjLuaJJ I JlA £j t 1 a $ JI j 

t_^LcaTt^'l ^J] cjj! ^ I ^LuajVt 3 jj Cdl^ L^jT ^jl L LLL» 

^ 1 r. JL>JI l_3^jjj L^jSJj 4 4j-uoj-c. a ^ Ljjw L^jJ . £j\ \ < n i? jll 

jLLkJI ^j_£j :^_Aj 4J-ALLII 4Jajljji,l Cj^Ij^JI ^j-o 4JLcL 4i Mil i ii 
CjMj>JLI ^JjvI ^jJlu (^JlII dxJtjilj 4 <_jL^ ( _ r ^ }L-^ c-t T t^j ^ f *\'°\ 

< j j j L II Cjlj_ujLt_cj 4 djLjj^tlLlI ( j-c JljjJlI (jr Lc 4IL>. La_J 4 _j_LLJI 


ISO 






jLSpIoJ* 


*JL*JI I J_$_jy jjUaUj aJLc (j^- l jlj ^1 cj_}| 

J_j_*_<_uJI ulioJI i-.<oLio (jl^ ^ jJI t g_U_Ls j-Ctst-a C-<oo 3^_tH/Lt_a £_3 j j-Cist-a 
JjL_UjJI g ^4 ^jJ Vlj 4(J^-l<.U-uJl ^Lul BjjLjS 4_I}L_U J-t-^ 

t^eo^j \-*£ i^xjjj jus (j^y (jl^ <£j$jVL I ^^^ ^oJI ^->-Lg31 c.t-L^j 4_4 j^Ul! 

0j-Cis?e-A 0^3 tcilli IjL^C. jl 4 _lloL>JI 4ILlZu_u_4 £_cIdj 
4o-CjJ JO-J ‘.4_JO.jL>JI 3jlJ-Stl] 4 -L«-u-lILj 3j_L4_4 4_U_uL<_uO. L-uLt-uO- ^^joloJI 

Lgy (jr lJI SjLjjJlj 3 jLc ^u^Lc j_lc ^L*JI cJbj jjy 

4 t,o 'fr 3~ (j! ^ u ii (jr^ J-^I Jyjy ^ i g 14 O-Uo. cr^^J ^ r <v131 <j-tyljy 

Jjl-y-lsl (j-« v j"" t ^ ~ II Jj|j_lo f* J la It II (j_c IjlA Cj^L^Jj 
CjI Jo.VI <>JlA j-u_u (jl . J^^-^VI Lr^ e ^-^ e - us J^" ‘— <J ^ 4lg»~Mill CjI^hu Mill 
L^jI jl».I V 3j-aLL 3 ^ i?41*4 4_Lb_3j ^Lol £-t^>j ,-^.tl Lfejl t n<a 1 q K 

(^2 4_Lc 4 g J I in 4_jjj?dll L^ JlOjj ^ylll uLajjj-jiJl C-ulS^ |j| VI Ljajl ^jVl 

^1 <^*>V t 3 j^.<-o£La C.ul£ dJ~Jt CjI Jo. V! 4 _L_llL_u £jjQ 3 Jo. 1^ 4_3lo £)| .4^1 

«(—al mm^VI 4_uljJ,l <£lu3j^ 

(6 * } jG^1 J*> Jj^ U£. Luj^. c-iijpj ciLSuSVI 0^ lib 

SjL^J.1 Cr Lc. Luj^-j iGeduld j_i_^aJI Luj^-j *Geld JU.I . SjLc. 
1 j K JjJ 1 ,1 M jjb LijS-T jjl£ jJLa iGluck Ja_>JI ^ I c. Lujj>.j iGeschick 

3 & t a! .*i 1 ^ji 3_11 ^_*3 Jj .^__j p \Jl_o_LlI 1 (—^1 i'ii i^l Lujjjj 

4_a^l 1,1 4 jj|j ^jl i^jJI jjJlII (ol»JI JijsVl 

. (3) «^ JJ ai r ^s3 

VI LfcjjJ V 4 a n! «^t l ^jl LtTuJ «j-ufc)) ^jl 4JLuioJJj 

(31 I jyI (jl£LcVl_j i j£j dlljJ 4<r ujp]l ^J-C. 4_j^ cjLlZLcojI tto i (i^ 

.^UlVI jJjyl jyTtfe^o <-^l iVi<VI 3 

4JIL0 (JLhJ -0 OjLjj ^-3-iIiTual^ 4j^LojJ JjVl g r 414 ^j^Lc.1 

^^yllilj) ^-olj jjd j*L®l o^yi IJjy LfcLoIl ^-ylliI 3j-t^L>JLl J!l« 

3j_« ^-j_a . (i^jjllm L^ j3l (^1 LiJjIu 

(j ^ <^>Ti 4 oLlu3 1 in 3jH^ ^j-uUJuVI 3 jLc ^JJLLsI JlS (^_ui^) (jlS*)) 
d .->I"4- ^ 4 -^-l^JJI ^y£i 4J_3j^_L> Cb_il£j . 4 _l£ I CLu£ ^ jJI ^_j_t£LJI ^_lL>JsI SjLj 
JyLS^a LjISLa Jn^tj 3 jLc ^jJLuoij cjjI£^ jl 2^ .^LUI ^to♦ a JlIc ijr ji> L^-c 




pJLsJI 6 J 9 JJU 0 


<_ r -3 4 _lL»L 1 (jrU (j_d 3jLst_U_UJ i 4- U - U* . <>1 JUJ * JUSjil 

jjlc J5u 3jIx. ciJJj ly^Su ^j-33 I i z^ujj 3*m Lo IjjLjj . ^ 1«>» A11 

Ld i^jJ! ciJIj j! CjLo : V-T<-d-3 Lg-^Jh ^Lj J)i»*n (jl l^SLduj tCjLdl^JI 

1 j ( mi (4_^j_tl/) lL1_c^<_oI JL>* Ld jl t4_ulj 3 j-a JJ_dL>u V) 4 4 ml 

S IjjSLtjj-La 

jm oW Vj ^ i? d i 4 3 ^ \j U Cr JL. 4-du.dlll i4ii „llU Lot 

^jJI 4_o_ZLcuJi,I ^jt-> ^c. ojJl^JI i (2LJL>J 1 ^JLc.) <**<♦ 1^> ^l!I 3j-uSJI 
I^j^La t l_L« j^LJI Ulj ♦ u-aLilfTVl ^1 jUs ^jJIj mi ^.u^l 

CjL i_LL<-ul JuL ^j-d ^_u£Li 4-Ld-^l j£\ rd^-1 CjJu ^lll IjLseuVl l^^Ld-^ld 

(j_d ju£l 1>^J ^d-J 4_jI t4_jlc 4 _juj_<_ A j 3jJaj dL3]L» lj-3u£l Jl 3^ tCjjJLd 

L ,~,< 11 (j| jJuj (jl^ ^lll 4 _»_J_lL2lJ I L_lL?eX. (j_d 4 u_L3EX. 

♦«4_Lc £ ijr lu Ilj_tjjj ^dJ 4 Iq I c. 

4_jJj_3_L*JI 3 j. v 3♦ 11 CiljjSLU j-d-J £-ld 4^-d ^j| ^_LdJ-9 Juvj 

c_sL^jJIj 1)^1 j mi tl (j_C 4-1 jj < ii U CjLj_<ia_*lU lLUISj ^-dtJ tJT lll 

4 jt miJ t Jl_uj_3_l 1JI ^v-pl^uv j-d-J £-idU ^dJ 4 _£LIj t(jjj l ^jJI) ^ll>Jlj LLst-tjjJI 
Hemophilus (<Lu3jlII) 4 jjjx.I_LJ 1 j t 3j_du>Jlj * paratyphoid Jujjxuajl 

4_uiajfclll tPfeiffer’s bacillus j 3j 3j dsLu-^c Liu! . influenzae 

• ^jVl 2LdtUI! juu ,Ljcm.m, 1^?(U^)^jq^^1 

4_L3.>. (jl^Ld^Lj it! ^jlII oL^J Lj^J-d cl>^ 

e_3JLit_j 4 i h3*i (jlSLdVlj Jj (j-a l-GIjVIj 

. 4_uGsj_d IjIjT 

- (-JjL^dJI ^Jl_A ' (j I Jlju . ^ i d 14 (J-tTu^ iGli. J -lL« 3 4_dJ ^j-cuij 

Flory 3^Ia^>JI i4_?e_l3ljJI 4JLU! 3jU-Ltl jliejl 

4_^j_d (jJ i-^1 mm^I L^j tLdLc j, Mir, Juu I-^J 

lyi.L«-uliJ 1 lyd^-d£Ld jJ^ Jl^j) JJ-Ld-ll ^-d^JI l)-d l^Ld^j 

Ltls4^j_d ( J.^.»Tl<-uI g-Ld-la . (4uJju>o ^Lsell Lj^i^ 1)1^ g-Ld-la Lr^ 

4-tlj) Mid 4ufcjluj lys Jds JJlC. Lt>.jL>» VI dtl i id tillG i^c 

VjU* tlyuLtii lyluuuls C^l 4uLt-al Ld-d 

3jUI ^JlA 1)? I JL>-J jj 14 d^lt 1 Uj m Cul^ 3jli! 


na 





jLSpIoJ* 


I Jj jl *U 1 jJ l_ 4 _t^ '^£-j ( <n L^lJLjl^ jGGj 

^Jsaj CujI£j t ^_lC <_3L!ul£VI 1 JlA ,j I Juu U_t3 ClU Ju9j) ^JlII 

cl)' Lft^* cr^ ‘Cjp-C.L^ J-Sl J_*_j ^ J^' 

IjLSLa - a tj x A ^j ^Lj_5JJ cjLc. L_u ^_jj! ^Jj ^uJ-%-11 jLuall L&j-u G 

JlSj . 4Gc. jJLj ^L^->- <iU» a aJ_4J JjjGI 4 i i m >Uj j»aV! 

cillj Juu 4J (jj£u (jl Lft' < 11 ntl cjLj J-o^U 4 u->»tl j-Uls (^JlI CxjjSu 

Ijufc (jlSj VI , t(l 4J jL».J 4_£LJj {j-A j!j£ I 4-ul jt*H 1 »l 4*4JJ3 

J-ai>u dul^ c_^]i dft 1 mi ntl £y£. 4j J_tGL^_a c_r^j' (jy^ (^jJI Jlo-jJI jjfc 


iJ y_£ ^_cjG c^jL£ cjLjLcVl J_tGGj V t LG Us jS htl ^ mi 4 Jib jG j 

J g ♦ a JL-a tCjLxl2i]l j--u J-uhGj LGjj t^jLa cGL_u ^ <7 mm 1 11 a ^LVI GJUj 

d)L£ ^jJI Culj j-aVI Jj! L^u£.l_Lual Jjj-LaJ' Jui^ .(J_ujjLj jjIujjLj 

j_J_Lsa_>*J JU£. iL-ULualt (j_a (jl£j <ai*4 ^1 lLIIjuT 4-Jj)j < n U oJ~Jt JGj JlS 

^j ^~ cj^-Lt-u-LiJ 1 4 _^Lud| ^i)l ^_Lcis .(jlSLa J£ BjjjkJJ Sj Nj^utl 

^ ral*4 dj-GaLse-a £-j-Gsj_a j_j-*_uG' ^Juull I JlA JSLG Ju9j . 4-^J.I ^ 

(J;j-La j \ mi H 4_jjJ_Iu 6^ ^jUtl ^Lal 

. ^-i-IaH G-cJ^-lU Jl^jlaII ijjjju£la j_jJuoj JljIj jlJ-Aj ‘(J^^ 

ijr Lc :4 jjL^_xSJI <L>JUI Jjjlaj jG Jl^jlII IjlA (jl£j 

j-uk JlSj . j I J- l Lu l £\ jUj C^JLCtfD (^1 jL ^(^1*4 <±.«JjL>. cl)' 
^ <y >» ^Jjj' ^jjj-udL>JLI Ij_<_u! ^j-c ^1)1^ ^ '1 4 i 4 ^jl» : 4 JjGj tiJLIi (- < y m 
j-GdL>JL! cl)! ♦ ♦ 4_ufcj U^. j- L . i J u J' (_ylc. j_}Lj9 j_lC i^yjLp- 

(j-A 4_jJLiw SjJL^ 4jIjj_ 5 * «"n Mglt ^ jGj (j| ^-VJ_A 

^ < <1 a J-J-C- Li-ILc. cl)L^ ^ ^ 1*4 (jl (IftJj^fl^La .«4_<_uL$^ jl 4 ^I^Jsd 

4_t-ul—<^_>J' J j 1 4 4 ,,. A < 4 jLj LcLlL^j' ^ylajkj d)l^ 4 jI tciJJj (j-o Ij^uV1»j 

^IHjLj ^)_o I Jlo£ : 4j^_p- 4j?e_pJ 4 J Cxjl^ dft 1 < .1 <«\ T ^ < 4 1*4 Jiir"i < n' (j I (_ 7 ic> 

CJ^V 1 o ^ r -'J 4 Lf-C.I Jc_GilI' ^_t-u-4 (_y^ J>I' 




pJLaJI 6 j9jju> 


J-4^I fLLc illujjl 4j-Jj-i ^4l«J CjI j-uit-A ^ 4 j}Laj 

CjITu-lu-u-I 1 ^jljb^Tu-ul ^ If- (q^Iuj . jJ_ual£} 4 j JlcL-xj-a dxli-^Lv ^ jJI 

Cr ^ 1 < -^- i CjLj pl^ 4 > i ^ r aI4 L«I . 4_jJLJI j, nn 11 CjI j) < Mill Jl 

^Ull 4 jI^-lIoL^c_a j! ^Jj-tTu-tJ 1^ ^_u-aJI 4 jI_5cjI CjLsjj ^j_a ^1 (j^Lt-u-uil 

p-uljA>JI CjI ju_la dc j_a ‘ I940j 1930 ^,-aLc (j \j L^j-Cij 

^ f a 14 (_a Led I ^(j-\-L<-u-LiJI ^-lmju I ^ a 11 (^j-A I -aSLa^q «( L^ -tSLiJl) 

.<pjp 9 }jU\> J j£Jl! 

3Laj jl-Lcj . 1922 pLc IjCJUol ^^l ^j>.La LJIjIujjI _}jIj_a 

^aJ^_ 42^1_A t_ « Jl3 J . i <,K j ^J3 p I* ^ I j j .),( xi 1 < f 4^_Jj J 

Ju>.^j <jl c j_£L^J,l ^j-A La 4jI 4^j^1^j g ?a 1*4 :£djVI i—kjju ^jJI 
4 JjJl^JI Juul ^\ IjJluLa La-A^L^ . £rLL>.jJI (j\j j_A La- 4 ^dt CjjLaj 
( y ^->* tlji* miJ ^j-A-tail J_ilaj pM^>-ll (jy^ Ijl>.j_a LjjLfc ^ ? a 14 

(( j_aLojJL£» jJ_a_*_j (jL^j ((lJCIa (_)iajLu I Ij^jILa)) 

lLLUI C-xd^Cj p"(jj 4 -LlJV jj-Aj-A p_4^i_A AJ-4-U ^j-A ^SLt-'uJ £)l£j 4 A I I ^ > .< A / t 
■Jjjdd j ^1 4JJlAJJ .^JjLVl 4_3tdVlj 4 J A <>>gtl SLlaJI 4>JJ-<2J ^jJI 

LIj . ^_4 oij c<-4-4ijjl ^^.ju a Lud^ j-J I jJ-a-ju LL>-V Lull I LLiu pj V~ < <>1 

Jlj?c_j ( j \- uj 2 (^Lc 4JsdL>J,I j-a pjjjj-LLII 

La «p_ul^j>JI 4 jjLa-j^^-uJI 4_jiVI 

t-A-LcaJ (Jii-A-A Jj-5e-A (jl pjjjj-lil ^ I : JlJJuU JaL_uJJ 4_Jl_<_uXI 4 >JlA 

. (L^SLlU) p_ulj^5tll SjLuIlj 4 tJ lUll J gtVi ^1 jljJll ^j-A ^<-olj 
^ JlI I)) J^Tliu L Jl^C ^Jl I ^ ‘4JLLa J&A (j_A La^JlC. 4__!j_AJ ^>»Ij_A 

4_j_ajCj-j>JI cjLI <>i ILj 4 a j h ttl ^^LjlII cjLuI^La! ^1 jLil JjI 

.^(ijpsyi) 

43j-a JjV g r a!*4 4_JLLa CxjIj LaJlIco l-u& CjIj_u_u 3juu dlj Juuj 

^jl ^£La-J V ♦ ^\pjjjjjJ]| jj-d jj_A Lc.jJ lJlxju^I Ju9 4jI CjJl^UcI 

J_5c_Lj &\ \ mi ? j tl (j I djj L^jV 4«LuLLa 3a Ij^ JL3JLI Ijufc 1^3 Ju9 

4_LjLs ^ j c, cjI_LCjj_JI 4(jh_3^j-j j_a p_>jj)j_ii]1 (jl 4 (Jjj^SLII 

LaV jJ lO-^*1 1 4-jj-Cj 4^U^.tl 4 >jla CxjI^ Lajj-Ij ♦ J^stSLlI (J^Lscj^LI 

^jjJLs (J-^ljj . JljJl 1c. £j«^l • ^jLuoilil 4 -a T lC. (j-ll mi irjtl JiaJ 


I 3^1 




jUS ploJLc 


7> s\ 11 d J ♦ J , 4JLaLtiu 4_<_ul^.i i^yA (^-Lcu-LlJI Jjljv . i_dJj ^JLc. 

(jjs j_uLao (^jJI ^LiseJ [_y±x Mitl tiili j-& ^j^ia (<Uj . ^j<uj|jjcJLl 

^al^ 4 l-a- a j_jja>ij aLLufc ( _ y a !y laf, (jl^ Jl3a iiy^JxH (Jaa 
. L^Laa-Al ‘ 4 jI JjVj . 1_£_l 3 ^_Lala iLueJ j-^Is Lajiic. aLuUajj-dl 

(jislj^aV! al air JL>.| >- n-a. i jL3i"i (j^a ajjn i ifi I ^1 (_jj| 4j| till j (jjs 

(Jj-U Ja »" < ' il Jiaj (_^aiL>JI ^a , n3tl iJ js £ i a lh alil ~ ji~m ia 

LaJila igonococcus SjsjjjaaaJ «L>.j^ie-a Cjil£ (jjJLjj j^-ir. »l 3 <*t 


3-Jj-l! dsl j 4-a^jj-x.i C-iaae-aa v . ^a 3c a fi -a- i a j-jJ^a ^ » »n I 4 I «'n n\ 
^j-a- nil lJ lc. I juk (oJLc. Jjauej U_l3j .pneumococcus 

.jg l * Mijt l Jju (jha>. <!bej (_, l V"a i^jjia J^a ^ 

(^Ij (jg I I M i i t l Jj-C. ^Jl (_£Jl i^jJI J-a-*-ll 3j_iiL±aj lil Jiaaflll a^jij 

I a^'iLi til! j Jju (>uij i_3jjc.l jjlj (_^a>. i(_£j_jlaj 4jjjj_au]| 4jjL>ij 

jjXj jaJj . 4 _j_ l 1 3 j_ 3|I a i a ^ ", \ i cCaau 4_Lalc. ^aljjJ |jL& I « j I « Lala 
U^->- J-a-U j J i al l (jjs j!£l (ja_Ju3 (jjs ^LiseJ (j-i*-!l ^c. (Jj i^a-aJI 

jJj ^LjjV S_JJj|j_l3s Cj-jL^ (jrJ-11 3jL^>JI J^aaJI Lai .jjjljj (Jaal^ 3-aujVI 

I^J Jjj Jiia (Jj^ 0 (j^ 0 ‘(jg l 1 < I <j1 1 (jj: t jj: i_aJ? (jjs a 

1 .1 U ijr ^J (Ltiu Jl2w (JrUj^La 4 _jLJ^ L-h-uaj 

^lLcu-uJ I jlj-^Iu_ul ^JlC. 4J Lt.rj.x3 ^yic, L-JlaTl! 1 SLjJV 5j_U_ui LjJaJ I 

Vi lj_J! ^C-Aj-LC ^JlC. 1 < C - t - LC 1 ^Itii 

^Jjlb c h MM^i LqJuuj . Ju^JcHil Juu lJi_u2J?cIII 1 4_ilaj jISJLjI Julj I JJljsc^s 
iCj ^To. <l>. j-^-^ii.1 (jij^ii ^^ >"'j ^£L^-s ^^JLu-LlII 

^i lLUJlJ ^Lt2iJ ^ilbwl 4 _&LJj . ^jL-ojVJ ^i mi 4 U <?j £)l L« 

IJlSLAJ (j- 0 2000 < -» * i L_aVT 4j^lltJ J-J^l 

L*Jl_Lcj .^n^ia ^Ji 4jlaL>JI j-ust-g IjJijL^jj 4_2 j^3j jjfc J-^x. 
4_clj^J 4 i ^ i>» 4 _ju_uIj ^LlLsLj j, u>^U jJ.1 ^-uj lJlSjI 

Ltiajl Juj-J ^£11^ . 4jj-jj-<-uJl ^ Cj Luj-lI I» CjL!l4j 4^-al ^jJu 

4 mi inJ_a ^j_c ^cJlII < * iiU t4_uLLajj-t]l ^-ilaJi 4jj 1 nil < (j-c 4Hjt_L<s 

(> 

The Lancet 3JL*a ^^a 3j_a>Ldl uJI 4 _ijL>L ^dLlj j-LL i Laj_hi^ 
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pJLsJI 6jg jjh 


I_a 4_uVjlu-^JI ^.uLLjj-JI CjLLaJL-uJI £L&I (*^ > < \ I) 

C.<- J ^ V tdJu^lJLl CjLVjJI ^Jl <--ufc5 t( jrlJLttlJ! ^LuV -ijl j-a (j-A j*jJL 

4_JL_uj Cijbl IjSLaj . 4jIjJlIIj JLUj :<>lJu_i_A Ju>.j 

(_)-aL>JI «J-AA-U)> jjl_>0 JUlXX^ Cfl ' < 11 ? J tl J’LuLj VL>. Cj I JlJ 4_A-3C-tlD 4_ll 
^IjJlII ( j-o 0»005 Jl (jl Ujj » j- u 5Lj 3jl2j j!i£? 4 JU&jj c_jIj_II l^VL ^jjJLij 
*4ajjV1 ^ J£ ^ [£j3^ U-HL > » c^l <i>* 

(j-A AJ->- 300 J-U3 I (j_A (jl 1 mi M I1 (j_A AJ->- (j-« ^£1 i JUU L ^ - tS (j-UU U£ t JJ>0 
(j-A tU<?4 I /1500000 (Jl miLj <>jLllv1 jui^ tc-uljjiil 

jjl uU (j^l < ii < ill (j-A ISijj-xl ^Lol ^jj! 1945 ^Lc (J^lg&jj .jLa J5J (j\\ i H mII 
CjIjLusI ^- j -a^ v <L>JL*J, 4_j^£LI1 ^Jl&j Mill (_^ ^Ij-c.1 00 ^1\ (jj-SiJl 
. 1919 ^Lc. (_y^ ^ < A 1 ^ 4j (j^ (^J'-ll (^llUl J Q I 1 * L_lj->J1 (_y^ ^ 1A1 11 
4- T l. » -^j jJi] 5 I ^L>«j <>L>*j ^-Ui^ J*3 j>j 151 < 5 4 

La_£ ^qjuzju 4.AlA>i ^LaI ^jjLjj (_y]| The Lancet 4 1 a ^IbtjJ 4 jaIjj3 
^ 1 a • a .j^ ^ A**« A . 3Lp*Jl Jl_l£ (^Jlc. ciJl JlLo- (jl£ 4_j I 1 j_l3^j 4 JLaj 

tJ^^LlaVI (jylr. (jLtiu 15 Iji-Ltlli Jiaj ^aJ 4J5LI^ t 4 a_a_<_u ^I (J^ ^Tl<_u 1^ 

^4-jjL>o Cj^I (jl (^1 IjlSL^ (JId *ciJJ5 Juu LLuTu 4 _Lc. Ij t ^ mij L^ 
( jr Jvt4_uLLaj^_jJl 4j iUll 4JL>JLl ( jr ^ 4 _owLH^I ^1 (^jVl 4j^jj-tuJl 
1 JlAj . L5jL_u L^j UsjTuba (j55 (j^JLu-LiJ 4_^j_lb_*JI 4 j_>. jL»JI CjLuISLaVI (jL» 

^L*J 4JLlL5_d (j-saJtJLo (j-a 4JU-?tJ IiVimia (JL5J.1 JlIAj (jV ^ < 4 1*4 La 

Jl olinVI (^ VLjl5 Ij^Ua ((jril t «MJl) (jj5Lj (j? -£jA°A& Jj-^3 1929 

4 mi mi 1.1 ^a5Ij-^>JLj 4^>- j_a_^J>1 JJssLLU (_^ (j_S^>Jl Jl-Lc j| (_y>.jL>Jl 
\ ^ 1 .«(jLLoltU 

(_^Ju>.l L^_jLij ^_Jla_S i_jLj ciJJ5 Juu Zj '“<11 > A <La (jLc^t_uj 

(^jjJLs Jjl j_A Lgj ^Ls (^1 4_uLlI1 4j^-^I 4jj-5eI 1I1 ^_tlij J j l -l £ . 4_a t jj1j^>- 
(JjJL>*j (^ jJl J-aaJI Jjjv 4_o^Ll1^1 4_u jjJJI JxjLlII 4-Lae-A C-<-La->- t J!ol 4H>.j)jj 

tOjl^ CJJ^J.1 ^_U_uJ 1 (j_A (jl^ La^ . £La-1-uVI J^5 (jj^ (j-^ (j^J_5 4 Jjj) <? MI^I (_y^ 

L^-t^ j,jmij J-ajLlII (^Jl 4_IL_uj c_*H^ (j? VI t(jruLAliilj 4j^L>JI ciJI j5T jJL» (^jJ! 
1 A .^.~XI (^jJ! jjfc 4 _jV i? a!*4 cA^>* (jl jlil! J^^l (jl (_^-ll 

(^Jl (jj) J II (jj-L^ljJLl ^jl 1 m 4 .OjIj-U (^ssl^iJl ^<w xlaJ 1 (_^ (jLLaIg]l 
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jLSpIoJ* 


2*\ LfcJjU 4 ^_uJl£ i j r C. LbtJ CxjL-U ^ A , n 4 \ CllaUwVl 

y x .<■« 11 {j-A 4-11 cLUj t ^ a r \ 4 . 4_*_a Ca_JjJ>. I ijy IiJI CjMjLSJL! (j-A JuJulII 

3_AjLLll 4 ' ><3 t JlJJ-tL ai£TT 4_*_aL>. aLj^_}£L 1I jLu_ul 4(jj) < tl MJJ 

. jj-AjJI ^j-A 4aLi JjaVl <3i>^ tl)5 U_j3 J-dAf 

j-ia 4 j) ^4b}j IJ-A <j£Jj ifjjj* crl 1 <>» Laj>3 

‘ «^tl 1 j_A (jI j j r ^ lLLcuVj . S g\ 1 r»- >U £_a CjJl^cIlII ^j_A 4_aj^_3 ^j_A (Jl 

(j jI’lsz-U (jjjiil aULJ! (jlSL^ LuLLaj^-j i _- r 3 La I 4 Jj11*_a j-±£- (j-AoSLjaa jU jJl-U 

^-jJJ j.h n 4 «Lj_a^jJI 43 La- II «4 4 j Lc. jJ I» dSjJI ciJJj 

. <U_aI_4oJI ^ ~ < g a ^ jOj 9 (j-A (jjlasej ^jLj ^j^Laj J_l 3 ^j-A 

j-SLlU ^aL>JI 4 I a r. £>£■ ^ ir a 14 (^J! (j^a^Lsr (^11 jLc cilljJ 

(j_A 4 _IL^_j gJ-A-La !j_LsLjvT ^-4_>t Joj . Ltiajl s jj a , .Xi cj ljL>ol 
j-LaIs tiJjLiij (jrjj>. 4 jI 4>.jjJ dJJ 1 ^^3 IjJLILjj 4 ( jjjL»-^l Ij1aL>oj JLpJI 

^ < a ' 4 ^.£5 aL>- 4 1945 ^L*J c-tlaJlj Jjjj Sj^Lfcj 


.^-jjLoall t-La->Jij (j-ufuj^ (_£jjl3 4JL9 La-Lu i^jj^LLaJ' 

JII A ^ J_A-^- ^_- r 3 4jLp* (j_A 4^LJ! J M(»H Cj'j-LoJ' ^-IxSs l^i a| Ju9j 
4j jLjj 4 3jlLv 0j-l1l£. ^LaJJ 4-lII Jlj-a ^- LJ - U J i—4 jvj^ Jjjj. r,,<r^ 

(JtuLajj 4jj) />ir.j 4JaJ la Bj. Mir. ( j- 4 iaj>. 4-ala' j-aj LaLojj^ miT. 

(j-A j_aov 4jI ^ tj. ^‘Cl t 4 jI^ J-oal Jl>- I JLa . 4 j_a1c 4jj»_ajv j 4_j_A-ijl^! 
^ jin 4 jJj tjaljlaJl (j_A 4 ^jJlII Jo-aJj £_a^cj La ^Juu JjLojJ 

4j a't. 4jj_a_lC ^t^r.L^ j-oe-»-t' 4 j Jl^j ♦ <- > < a 

i^JLLajVl 4JJj ^yll! J-L4-4JI c_o^ (j_A JJulI Ll,j_oaj_A ^o_oaIj 4 jj_oa_*JI ^_j_ajv. 

J (^Jj-a^Laj ^j-A 4>Ju2ajl ^jJI 'jJJ-A 4 jjJuI (_jL^ 1 ^ > aj 

• < ' 7 ' >4 Aii> ;5 j 


.^aJLc ^-LaJ-aJ 4_ajj_aj ^^aJ^-O^La C-jL^ (j-A J <^U?U ^yS^XJJ 

<L> -aUJI 4 _a~jJ-aj ^jUJI L^-Ia (jV ^_a5L BjLa LosjI ^c_jLl5LI' 

i 4_1 (CjLwjJ ^j-A 4_^.jJ ^ A ' »f l (jj )) JjJoA jJLJ_J c_o^ 


^ 1 r. a^-oj (J-J-3 c h^jjL) 4_jjt_alaJI 4 ^jJLI ^.n-a-uLH^ t^Jl ♦ <? i' 

^aJLc c_-a^ JlaJj .^\l^^-*_a ^_lC J'jLa 4o5L1j t4JLitJ La ^1 5La-lII 


I 4xjjLa->L I (j|» 4_4_bu2J £yC. J)j|j) (1 AJ CxJ^5U' ^-lIlC. ^j_AL(Jl (j^-Bll 
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pJLaJI 6 jg jjh 


^ ^L iT ljI i <ij L7 _l^j 9 -^jjlu (^l tj\ <l>-jjlI i 1 ^j’4 ^SL^ r JI V 

\<£>j_L>JI <_jjLSJLI ^yTo- l-xjuJI V yiil 4 -lqoJ1 £)-a 4_juIjI 3 

J-a-jlj <jL£ JlJl£ 4^Ls ^ rgfo La I I Jufc JILaj LslSJlla 

( jt ^3 ' ^ L-t-u_A 4_^UJt yio L>.Lluo 4_».<_<jL iJI ^j-A c--J(^La c-xjIS" (J!La 
CjLoIjJ ^f» fibt 4lUiaj| ( j_A ^jJ! 4 j_}L ^1 ^jL JuJlscjJL 4_cL^JI 
La IjjL O^J i«4jLS^tlAj ^uXI ^1 J^JlILj I 4 ] a < nj siLtaiJ Vj Vj 

4J^_(_A JO-Vlj Cl 1 Mill (^-uz2 JJ 4j*^_J! CjLcL_u Ciiii <j-A 

V tJLo- ^Lc 3joJj <UVj 4 Uf. ( j-« j-a ^ I Jo-^j 

si ^ »^< < < «.l io\^j-u I Ijf 3d ^ Cj-^ ‘4_ul jJI 4-ij-u-u (_ «J Jlvjj 

g 1*1*4 (jJ £tlJj-3£La JjJLj .^oGlI <>s3Uj jl 4_JL-oVL} JlxIj 

jIS^Lj Jpj rcij i4jl j ^yi 4_*jLlI1 4JL_u^V 1 jl£L^Vl ^j-A J-A2 JI 4j jJ 
Lr^ (jj-A-p1 JJL>JLl 4 _>Ljj ^y, > .1 a yc. £_3 j^j 4TlLq. yill 3 Jlo*jJ! Sj-jllj 
1 ^ ^ 1—A Jl-aTu-uI yill 4jLc ^_lC g-i^xls V 3 Jo- Cxjl^ ^ ^ ... 1,1 

. 4-»_(-u 1 y 1 1 jj-LtSLt-u 1 yis 4^1 y* ^aJj^^La jlSUju 

ji^illl yc. Lampedusa c-tH^ L^JLLa ^ ^L4 yc JLoj <j 1 ^j^Laj ^ 

♦«4-t-u.A yc IjijlLla ^Ul (-jLt-uJj U£u 4 _La <—jLt-uJj jLoil (jl^» The Leopard 
4 jI 4j12jlus1 JloV IjIj-a 4jV 44jLjI£LaJ Jj JoJ Lj£.Ij (j\£ 4jI JljV 
4_j I lji_A 4_3 j Jlio c-uT(^ Jtij 3yjL>- ^LjlS y^tTu-uJ 

Jj-3j g r 4 14 .tillj yLc. 433^1j_43 yc 4 Tl.lCj C^-tSo 4 -lIc. 

^-ct-i.^ IjlAj 4«VI (J-ojJ (LySLiJl) ^jjI^oJIj c i ♦ 1 j (jl^» 4jJ 4_lal3j yc 
.UKil ^_L*_A 

4 jI_lj_c 1 L^J ^L3j yill 3 Jljo. jJI 4 3 <^iII c-^-tt-d 4 j^SLU1 4_l* 1V1 (jI yLc 

LIcLj (jj <J 4^jLo-Vl 4 _uL_4jjVI pj3tl ^J_aL>o 4-^ yu j-l^lC. ^ 3a 

4 4 ^ 1 A ys_^jLjiil 4 4-4^-33 ^ > a ! 4 (jl 1 j-3j ^jl JxVI yL. 

jo. 1 La ji-Lc 4 ^Lla 1942 ^Lc. ^ 3 a . lUL-u-a t £^_<_u 1 1 1 < (i 4 ^LL-u-LlI I 

1 Jl_a cj! »3 i mI ‘j L -Ltl jl^. ^JJ LUt^Jl t-jLyJL ^_L-Jl3 ^>*1 ^-aj V3 < <i a 
4jI yA ^ i? a i4 jJl>- 4_iSLIj ‘(jJdJ ^1 4-t-l?e-a .(^iLjj-uJL ^j^L3j 

La^ . CjLI^-oJI ^JlI JjL_o]| 4_L3o- Jlju yd.1 Ju9 

^JJ 4JLLo.>La J_3j y 3 j-LL>J» 1 ^ Ml(jl V! ^ r a!* 4 ^j-A 
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jUS ploJLc 


^JlAj ^ jJl ^>_a VI t-jjLjellll (J^^* 4 jj_*Hij I ^ n *A%jt 

aLa-Ic, 4_j pjJLJ La pj^£" ‘ Ijl&j . ^ At ^J_j_^_>JL i_3 |jZ(£.VI £-A 

j_a ^jLSJLsIj ^—LaJLs 3j, g mi LciV (j^_ifuj (jl l-£^c. 1 L>La 

p^jJ 1 t h 4 l(j\ Milt 3j.ua Lc-a |Jjl^ pp! 3 j-a d , tL11 jA« ' ^LLl Ju9j . l_£_jJI 

,«(ji I < m f j 11 ( A pJ ^ r 41 4 (j! t Aj^)) ^j-C. I^jL>-L3 ((ScjJlj^j IjLa ^j^.» 

♦ g-i<ai-3 1 L-v. ( 2>^L pJ (^A-LuTiJ A 41 ->- »>^tl J_aL>iJ £j\ 4_3_i_3_>JI j 
^_ yl>.I Lr^j t4jjj>JI cjIjLlII aLuI ♦ LcLje-tiu ^L>»j Liajl ^ < a 1*4 
t^blSLo ^ t a 14 Jla (^jLa CxjLjj A mm i M a (^LLoLlII pfo* a 

IjjLj j i 1 JljI t*\'*' • >> j V LpA-t-a *L^O- 4 1 * (jI (Ih 4 p-C-j^l (_^£- 

1 ^ ’X l-£^-aj V 41 t^-v. dJJ h -AJ (jl^ 4 jI Jj-3j (j^Jj-o^La £)^Jj tp < ulij La 

^ miIj nil ^L 1 j«» mi I j c-jLkJVL 4jlIj 4Jjl>- v A a . p1j!o*Vlj 4 -oJLL 

3jj) </itl Cxjl^ LajjJj . L«» mi MJaj 4 H_u3L>.j 4HLsL>oj 4_La C.< Jj l > - La£ . (jj-Lall 
AJ1 mi a c< -y t tl ^LstilLs : 4 JLaT£La j^lC. pl*JI jj Jl-a LfcLL^c I (_pil 

tjr l>- t^LlLVI jjljjuIu (jj t^3j 4 3 1 $ 4 3 3*p 

La-jjJj . jjj>-La 4_jV p / a ^J_a_*_ 3 (j j_a j Aj g> A A ->-j 16 ‘ A** V ^jl 

(jl J_A (J'U^-^La <_jLt^ ^L*JI Jjfcl 4 AI »*M (jl ^)^-AJ (J-4JJ^ ^ A Mil 

ciJUli ^_a j t^j-uo-j (J^_i LlaLaI (jl Laj 3j-liSL! I LLLcu-a < 
. L^jjj ^2^- I j) A^s a 

4-lIc, ^jl Ju>.j t4jLo^ 4 _a^*^ 1I Lcj-dsj-A (^\Jj-A^La jLl^l LaJlIc. 

. 4_u_l!I qL^UI >-^ a i JlAjla i4j^>JL L^-Lla-A p_<_u^j 

^pJI jKaVl ij^3 L44A il .1— i LIloJ I ejjt (jjs t-tjA ^-Uls jJ jj£Lj jjrp- 
i‘ij V I SJt (Ji-oj • ' (3 if j-i*J (jl (jj-5 Cjila L^iLs L^jj^ 

y\ I nil uK (A*^ W%i_9 i_jjl£LI! lgl<i~>- lit "i?l 4jjjcj1 CjIc.jj^sjjs 

jJLL>.| Ju 9 (jlj ‘^L^ 4 ^j^_j (J\J^^La p_i_uj JlAJj ♦ O J-aj^VI 

V ^« L> tl ^c_jjL ^j-a £jj>. A . -^ A tl ^ jufc (jl pj . 4jLLa-a A c,uSj j_a^LI 
LLp.1 jJvLoJIj l-3-Aj- 1I (J^LaUJI Jjjv. jjJlJ La jJlaj 4-ialAj g-LA^ (J^>- jJuU 
i**/ ♦ /»^ ^_(Jt 4-Lt-oL-uVI d^LlI ^utl 1 ^L 1 ,*r.tl^ /gi4 n! i/a^Ij pkil 

.cjlsLiu^VI L^_La 
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piall 6jgjji 


(jja Vojj .JSIjVI (>* I J^-lj J-liajs <^3 

i S^S L Jl 1 3jj_uaJ! oJJt 4_jjjj>JI,I I j_a 3LpJ ju_u_<2j 

J^jJI . 1 ^ t rt a C.^ jJlS 

4_j_*_a^>JI 4 _ujLjj ^1 SjLl>JI <G^LLdj 4 Tua 1.1 4 T <J L a Lv !jiilj)^_u £jlj-a L>^ 
^_pj Juilj . 4 uJsdL3 ^JLaJI ^jj^JlIIj J^lII t-cj|j*a (J-° 4-iSH-lJ 

cjjLs ^hJI Jl^UI Jj 4_lLSjlII cjIjL-uJ. 1 4Jb^lo Lijj 

t4- T (- > Jl ^-Sfc-us 3jj - ua ^_«_U^_J j) ^ 4 «4 a 4 jL^1 mm^I 

£-jj-ljj jula tL> ull]! ^Ic ^JLULo t4 jj Jl 0 j_c tdaLtfaJJI l-a^-Luo 

fiLst^jJI lLU j J,j£ j_ujj 4£)j_L>. t^p-j tj. Mitll t rtjtM tc_<_ctfaJLll 

^LlAJId (Jp» V L_J_i_uVl_l j-3t-iluJJ 14_uLj j_ui]I 4luuLLa JulC. eUJJV. £)-* 

.<(L$_i 3 (jjlaAJ CjI j -Ci se-a (jjJuseJ 

<U54 4JL1^ j- 4^1 ^1*1895j j a ~n , 11 ^ jj 

^C.L*-iu VI lLsLuuJLI J|j-xSLu 1—jLcuT^lJ 4_J_Lu_uJI 4-t-Ju^li ci>L^! £jA 

Jl. la . l 1 ' ^L^ T laVI JlSj .jtLpjjiJI Sjjj t-jl^lsLj IjufuJ ^Jjjiillj 

<^>Z ^Jj|j <1851 fLc Cjj-Jf j-usVl <Lk. £_J5C_tI/ (^jJI !♦ fl t ^ U> ftl 

Ijllv aLjjJjl)) VLpj £.}j_uaL£ Jip.j-3 . 4 _j_ujIjJlII £_LalI 4 Ml ttijA 
Jl9j ♦«^jj^pe-seJ I a ra ajjL*JI c h t nji.1 qa 4_uolic_jj 

J-*-3cj (jl oJ l>^j ^ til ^LfcliL) mij 4jI 4^.j-taj <^ljJi 

1 JLlIj^jj 4~i mIo ->J ^ ju £ . 4*> nn«a i _ r ic Lt^L^ rcv l Vj) i <7<a 

L^O J^-J (jr^- 6^ Ll® ^.I>1! ^LUl^ol jJ» «bf 

4_i_tfu 4-53 ^ 1 C. (jL^U (»jj^j<?il jl.~u.ul t^J-11 L)3 jLaA jfi 

^j_ui «—j^AJ 4^1 (^1 (^ic. 3j^J-o 

(> j » ~ 1 1 c^^ Jloj t4lbt_L« Ca^IuI LaJ lIc. ^I tCjljJ^u Cj^Ij Jjl*£ ) Jji nil 
.^ LiJJj ^£Ju» ^LaT tJLj-jj-a 4A-aL>» aij^ \a 11 1 jLluil 

4JLaj ^ ^ J-<Ul J j^^l l ^1 ^-ujJ 

CjI^I mm^I pt^>♦ ,^>U.Vl ojut ,jji (jjjLso V .«j»L*JI Ijufc 

(jJI jlc.j .^ "n . 1 M l 't La Jtu I Jbjjjjs oiiso 4 <ijt^»ll 

oLisjLflji Jjlj (,7^ tjj) I Iiajll I nl-L (jjSJ 1920 jilc. 
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jLSpIoJ* 


Jpel t mJ ^_S^_j-al^ 4 j3Lu_u I l-£^-uj £)! CxjI£ 4_ut_aL>Jl CjLLaJL_a]| L)V 

JpUJI (j\ i_^l j-ulJ lj_A .L-uljJl Lt^uiifcj 

4_*_aL>. 4_u.}VI CjI i/rVltl c-jLt-ual 3j Lj i n ^ < »mjJl 

. ' -jJI I JlA j_jjlLj pJj . 4_uaJ-*JI l^_L VI J)3 »j La p-cse^eTJ p ♦ « '’J 

La J 3 f. 4_LbtJ 3jJu 1937 pLc l-ojj->* ^ jr 3 3j-a JjV C*J Ij 

Jl^j .Niels Bohr jj_j^_Lu pjL>*tl ^£jL*jjJI L>tl pJL*JI 4JLju-o 
^ju>.J j_5c_cj ^3j_a-til I JlA (jl Ijlj 31 t3jJ lII 3ljJJ JjLjJI 3j,L>4 

I3L^ . £-.}j_j_aL£ 4 Jjj-sdj Jiia L^L>» JjLtJ _ij^j9j3j Lr^ Mill 

^jj LaJl_Lc tCjLjj^pjj ^j_a 4_3_IJ_a ^JjL_u 3^ La J^jse_a 3lj_Lll CxjI^ 


0 JlA J->. ^j| 4_j_aljJI ujjUo JuJulII t4lL)lj 4_j_L) L^J ^jj£L 

I JlA ^j_a L)LuLII » Lg-l*J1 L>^ *L ' “ La I JlAj . L-lC CxjI^ 4-lLlH 

C-lJS . .«4^L 4 3jL mi» c_jjLjcI1j LLp*l p j-3j Cr^ *L' ‘- r »L£J! 

JLC.L2JLI JlJvI ^ i r. <**» < >< i y a / j3tl 4_3JLa-£. ^j_a 1 h^~ a 3jJ lIII aLSl 

1 (lLLj JujJ31 LJU*) (jjUjjJ cil jjlAjjjS j_A ljL?e-a^>.T LiUo *4j3i-Lti 


* ct£&\ cJl±\ 131)) Sj^LJL! J 

(l_jL5LJI l_ 3JJ_a) qjjjuIj p L~>-j t 3jjLjiILa I ^uolj_a t LlA j .«4^3LLJI 
gL^j3U Lt-UJ (jl ^L>3 1 nj pJ o! 3 JJ? U 1 (iVl 

^j_a 4—L<_u (J-j-9 i^\ t 1937 p^ Lr^P . 4_J_aX. CjLLui^j 4 jj)j-lII 

(jjSL pJ ciUjJj .p^u! J3 JI jl U mi il (jLVl i?Ju_a^L Jl>.| c^Lau^l 

4jLojL 1L33-S- a 4JL4III (^L>- Ji^ tj^jjJl J 4 _lCjJ,I ^jLllII ( _ ;r L. I JukLii 

p^?e_5c_j 4_j_l_c p-£LteJ V JlLJI Ij_A L)l» «<JL9 1921 pLc 4J 
L)l .«4 ^-*JlI p Jl33 a A q, ,.\ \ LojIj / 4 IjL. ..I j| 4 jIjjL-o 

Ju9j . 4_3j_jlJ»I pJ 331 4_aj^UI CjLLoIlC.VI 1 <Lj! J) r-Vj 111 Cjlj^LuaJI jj,^ \ 33 
! (J4 j 1 H 4_) pi mi 1,1 jj_a 1915 pLc 4 jI (^juSjjuz ^jJ C.L--V.^ 

:^_JjJL1 p^jij^ Tu -a 1^31^ (jr^LLaJj-jJlj (ji U|^ t j^ T l u 

d^j ^ 

(oVI) J«iL_aj| Llj .^LjVI ^yl ^ J p^JIj^ T t- t -a j u L ^ -c uT a pl^j L^t_) I53j_al 

.4-uLLj^JI 3j-al_m (^jJI La 
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pJLsJI 6 jg jjb 


«^L^Lt-uVI 4_t^L<J £j\ *-*-^ 

4_o_jJL_u 0j-t2uJ-a 4.uai.*J' 4 j Vl_3_a ^j_a 3 jLil j Lt_t_uJ 4 jI_3j Jlju CjJlJwj 

cJjLaj La Ig r a IjJuLLj (j \ (jr\IL>.Lil 4_tilall g m<j t j- ua J.I 

.^JL*JI L^j (jt c_ocj (JT lII 4_3jj_Lii] ^jLgj L$_j3 ^j?j cjLc. j > U U ^jl^j 
J-J-JL t - T lJ' ijLcialoJj ^JjUD^J 4_Cjjj_*_a 4_uj^_5cllll ^jLuJLs 

*-\.»-LL<-ol *JJ »^ . CjLuIoIjjJI^ 3^jl2IlU 

Ijl^_Aj « 4-jL>» 1 ~ r~ i til Ijl3_Lo ciJjIb t4JjL>J.I ^yC. V 4j^jseIlJ! 

1 ^3^u-3j (jlSLlLj tUj^JLl ja>JI (j-cj 3L)J^ £ (j-A Cjjj-uiI 
LK ^ ^Ij. tlj ^.LL>fcl cI^LlII gVj J-LUU L^jLj 4(<_jL£Lll L_3JJ_a) 

La gljj Lq-t-3 CjI M ^ Vlll Sjujufu]! fiCLufcl^Sj ^LtfuJ 1 ^ r Jj^3eIl]| J_0-*JI Ij^\ 
Watson Crick cJLjj_£ £)L£ Laj_Lc . 4_l.u^j?&ILI1 ^jLhII 4jjj_j 

CjLjLj_j Jljl_j L^J Ju>.j Jl 3 JjLoj_a (j^taLseJj t nla (jV 

^_l1_>JJ d i^> ', a ^ \ r 1 ,< n £j| ( j_a VJlj tgQ-u-fl 4 _oj^j>o (CjLlajt_a) 

JjLa 4 ^jIj. ^ m LL^ U^l (jl jJl_u Lc^jI hV3~r.I clu£ l c_jjLcl!I 

U^L_ul£j L^sL_u juaj.(J_jl3JI U^jI jJl^j (jl^cr^ 

DNA ^l) LjjJI 4_Lu t JjLjJLI 

Ju>.j_j ^IjJI . (^A_5e_<_u£^M j) 3U1 

. JL L> - ^ ^ ir . J-^1U 

. 4- j- ual^-j-SV' 4_2_^_LaJI ^LuLj 4jL^ 1 Jjk 

^-jj-j L^-SC.^ tljijl ^LjlII L^j jl>^I 4_l>. 1 "iTi i nVI 

.CxjIj ^ lIj jjfc cillji^ t«Qjlj 4_jj^_ul^p_<_ul ^LuLj ^jLmiO^U 
(^1 ^J^tj 4jLpl (^jJ! J <^3U Jlo^jJI ^^HIj 

CjU L^ . (jy^ I 4Jl»_3j La J_& I j_A J / L>~ / a J^lC. <L?t_UJ J I JjJ-liu 

1 to 3j 4_j4>jufc Jll jl ^<uh 4 j^jj-3jJij 3 

4_*_^^_lC. ^3Lull 4 ?J_A CxjI£j . j's> Ij_a JlJJl_>o Jl>. JlJuI ^1 

jJLfc 4 ^jLl^ 1909 ^Lc IjL^jJ 

<lLL_4j^j LaJ 1 CjL^-L4.».l>- jlibl Llj LaJ lIc. 4 t jJujjjLa C« mi ijjj j-scjL>. 

. (^a^j jljJI 1 &j a <^> a ^j_a a 31 L> /11 ^^jj Li] | lIjL i_u_4i^-j) • 4-u-AJ 

I JljvIj 4 ^ j 33 mi a 4>L>ol c-<-AjJI ^_lC. j-4-> CjI gj < n^tl Cxjl^ 
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jLSpIoJ* 


CjLaJ^ Lj 1 jl j! :l_ 3JL>J1 ^Jl eJaVT 4 jjLaj jya Ljj-Sj 

<3JJ lH 3 ^ * la^ ^ 1 ^ Lfojl (15) jLlC. £^Jla 4_3j JlS edits I djL^)) 

4 - u - Jl ^_jjLLc JjI 4 jlll 4 >JlA Lb . «dLJl CjJujIj eiiLlCi 4_ui 

4_LjJL/-Lj ^u-4-cu 4-Tlir^ p ^ j^juj ^xj±A-uj pLkj 3jjJl j I CaILo I C-4-L>- 
4_ajJlc c_dlj^_j 4_tsLst_A 3ljJj| 0 Jufcj t3lj-Lll 44 t**- mi 11 4_^>-j-aj psei>«Jl 
4 .mi a ) LaJl p_u_uj>. ^j-u-l!^ ♦ CjLjjTiUV 1 4-L^-Jg] 1 4 _lIL<_u^ Lljj_3j 4liSLll 

CjI aj i m^. pljils-usl <Luzj£ (j! <L>.jjJ 3 JlC,LCLa 4 Ij 3~<ll c_<_A jJI 4_C 

j-ii_LssVl LoJ t CjI aj i <i*v J->~ I Lgj p i U Ijl ^jSU j i4jLCaJl 4 _*JLj L^j Loll 
. ^ * ^4 _l>-jJ,1 1 't**- Mil 4 _?£_uj 3 JuILj <_3JL>JI JljjI tj-u5Lj 4Jta£ L^_Lo 


(J-C. La *(^-uj 4_3j_*_d 1 a $ ~i JJ->Q (_y3 i nj j)Ju_ujl_Aj j-5cjL>. jL5" 

,11^1 4jjJ (j£L p-l Jj>p3j5j O' 4^i^j (j£. V Lail CjI aj < 

^-/■^l^HaVl ^ ^ < t, I JlCj 4j?cj>. 1 Q~in i,~,\ j sj s jj j-ud 1 pLol 4jjL>J1 ^Jl^j 3^_a 

Cj L t - US^-l] 1 4^.1 J IS>) pgl (_y3 »1 A I ♦ 11 <jj Jj-3-J ^jJt 4(_yJ>.l~ M t mVI - 

pjldll ^_yjl^-3lu_oVl ^ ' I 1 glpLj (J-4i-Jj 4 LAjLlLLV (—JjLseILII (jj A A '-"'J pj Vjl 

(J-CujLa Vj j-5cjL>- V 4jLj . Csl JufcLiill Cita^ta-JI ml 


4>j-A ^j-£Lj pJ cLIjlI . Lc^jIjla1_4!u- 4 < nl (_yic- LjI^ 

4_uLj^_u2_J1 CjLlj C<jI^ 4Cj1jlaIAU 4_U -uzlIa 4_lLJ1 

jij ^1 4 i mi i1Lj (^l>- pJ 4 3j3^>tJl (jl dl j Jlaj Ct^j-C Ju9j . 4jj_ 3J1 
C«-iT(j ^ Jill ^_aV 1 41 ^Uj M , ,.l lj^_C j_oi£. 4_uI_4J 4-La Cj Jl>- I Jj 4 t j^_jJl£” 

4_u_4jI_La (_y^J 4 CjIj_u_u 3JlC Jlajj .CjI JlaL4jj-o J^j?c_a jj_A jli^l ^1 ^llL>.l 4 jI 

CIjLa La-A 4jj^jjlj (^JlC.I_ 40J_A (j_A (jLSl J (_y^ Cjjj>. 

(_y_b LjI£ 4_ml3j La-A V 4 4j^_uj ^^yic CCjj^"(j^>*J CoLLlIjI 

4iJldl (_pL>. j£L3j 1j_aL_u -ij^jij Cc3jL^ . 1 a^ (jjjjl2 4 jI- ell 

CCjLLlIjLj (J-cdl 4 JLjl3jI 4i^>J ^yjj . l_j1 Ij_>J! 3L?tjj 4(J_jill 4 a j_xj 

jij JLp. Luhj I 4JUJ1 4 >JlA Laj 4_Ia^LpjLk 

j-3_udl (j _a 4_lj^_S 3j1j_jw CjL>-jJ (_y_^ (J-a-JlII JlIc p^A Jl a»~mi 1 dlJ la 
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foissJI 6J9jji 


• J1UI 

1$ JlJI 4-3jj_laJ jSSVl (jj-*-u]j (jl£ 

^Lj-uaJ! jJbj 3l_pJI Jbjs ( _yl£. 4jJt£.Lcu-o JLa-l (j£. o jj.! 

4-j-a-LSLll (jJI (jl^ i^jJI (j-uJjcj Cj^j^ <.i'»■ t*. I J-3J» 

4jb 3-iLc. (jjjJoJLa .. 4c£. i. i-y jit i_cc3tj La (j-IJj 43 jjc>iJ 1-4-1 Jju 

(j^o j—iiSLlI 4c3 (j£Llj tLiS^a. La-j-y 1.-1 tilli (j_j£[j JL9j .^rj'iM.-itl (JoJI 
.. cl aUtl 4-IjLu jJI JjLgJI ia■*■ It Libc dljJLa j_lC. (_g.jL*JI ^jLilLa . 4 -*JLl1,I 
JSI 4 JI J- 4 c>Jl jljJLa J 4 MiJ (j I 4jSL«j (jl£ (_ (j£. JLfcLi (jjl JSLs 


I LcjIjj t ^lU3~tl M_i J-4-1U (jl£ jl 2^ .4Jjbj L^j-II 


L^ca-jLlj Ccjl^ I jl VI Lfrj mi i_i j I 4 JL«x. I ,j^. Ijjjjj jj £!j . jj jl>. 

(J1_4£.VI (jjs dLojis 4 11 111 ' ti 34 ,~i~ Ccjl^ (J1_4£.V1 aJLfc (jl (_yl^. .4 _u1-3cjI 

3j; ,~I < a C-tlla JuOjS (JLa^.1 (j-a ^ 3 La La| . L^j ct-^I 4^_uSL1I 


.« a jb-a V -3 (_^i 3 (j-a 43 _Jj-il-o 

(j-ub ^jJI 0-ljJjj (jl^ (jLp-VI (_>^JU ^ -5j_jj3jjj jjLLJ (jl (jjjjJj j^lbj 


(jl (^ 1909 j»Lc. 4 -k-lcsj i^jJI SjjJI ^ij-a-i 3“L>.1 *JlSJ 

jb-l J_JJ (jSU . 4-ljGjt-a 1 4 "?-a- Ml Jctcscil aljill (_yl£. diU^pSUVI IU 3 1 11*1 V IiU 
4-j^ k ~ij jj 3jj (jrU (3^3-^ ‘4J| Ml II A j_4> 4_3 jIc. (_ji^. 

(jl . 4 aj jj A c jljjT (j£i fo-l i—iLjj-uV . (_psj31^l (jb cdJij quantum 4 _jjsj^SL 1I 
4-j^hill i>j-& 4_o-V-‘-as (j- 1 ^ (jA-h 1 («-* •SHjIj i-liljljuo (_^3 (j- 2 -p diUjjjSUVI 

(_La_cuj| t 3^t-» 1 1->J t-s-w. d)lo.^j 3 I l3^-jC (J-9^ (J£LciiJJ (- - i n'V (jb 

(jisjLujJ J C-l ^_C JLl*-<cJI Jj cjj jj j) 3 Lb • (j^-JJ-bgll 3j j (j^Aj idllj jdl 
(j <.1 ->•? (_ylc>.)) 1907 j»Lc. (_y^ jc3^ -(j^jjU;lt 4j|jjjl ^-a Lu^c. LuajLtj 

V CjVjLujs 4 J 1 1 nfl L^jL^j 4 c>J1-*js (^jJI (jjIja i (j^-ulj<>>Lj_pl 

4c>.lj3 (^ill (JSL-uil 4jjJilll oVjljdl (_yJI i_$-il 3~f.l (_^a cdJ j 

j. |~| 1 (j-jj (jl^oLc. JL »_1 (^jJil i-Vitl IjLk 31 l-jj^bJ lila (jlJjc>Jwl 

4jjJiiIlj (_yjjxisj^SLll Jjjl 3I,I (j^. I JijJc>. IJL^ L 





jUS ploJLc 


. JSLjgj 4 jJjjJ| 4-O-uJo (JLjlAjI 3j^£ d i LU *4.u-<-uJ.ll 

^jJLc. ^SL>JLj cilJ5 ^jJa-LlI Cy jL3_L<a]l ^jlajLc Ju3j 

(Jr1_>t^oll)) £)! ^1 3jLfuVL)J t«3ljili I Ju>. 4_Jo_U_u_uilj 4 J t ti^Jl 4 j>.Jl$_J)) 

L-4 IjLAj .((3j>J-5C_<J VI 1 J-LUlJI V 3jjJI ll]j)l < til 4-U-uL-uVl 

6* o±h> oj-^j 6^j •lSihu-* 

1—L-LJ jj- 0 Jjl t(j^Jj-la_Lll (J IM Ij J_A 4_j V i3jL*JI l_4^ aJ^Jl 

c-JLiil j.K 3"H 1 fj\ j c-jjl i^frll 1 i^nf <— jLl^ (j-A-uj 

I jJatlll 3 Jl-UL-lII 4jl_3j_txajj t4_^*. (J-° 4 _l3j^JI dj^oLftJ j JjJu£. 
<_al UtM < j-« cjj3jl LoJlul3 4^>. 4_JLLjl1Ij 

t4_al_*JI 4_u_<_u_<J I ^LuUbl 4_j Cj Li_u ^ jJI / ^JJalluJ! ^_uLiu 

J-5C-J 4_J^_3cJLll (J-C. ^1*JI JL^J ^L-U £)!)) 4jfc-CUJI OJlA (jLj 

o_u^L« Lajiic .«^jJLl 3 jljju 4_uljj_isLLj-« cjljj-uaj 

t^jjseJj^. 4-jj.tVt H *Ij^_l 3JI t-LLulSLji,l jIjj J^l ‘OJL^ 

I JlLjj <U JL5CjJ cdl JljT 3j^lC jLjISLoVI 3j_<IiLl« 

jSulLujJ (jl£j Vj-LAJ j-pie_« (jr 3 4_t^ J-sju 

t>jLj^_3 L-^.c ^_laj (jl dJ_£L*j» :Jj-3j jl 3^ *4 3l~ V a cjLiL ^llll cj Ju>o 
cillj - «4jj_tl>ijVl (jl c_-tj?eJ 4Jtill t3Jo-lj 4-tij j-LLJU < d*w| 

3jl£.L^JL lx^L^. I Jl^>* JJl_uj t^jjjjLtJI (jr\xjjjjVI 

(jy^ L^J^- 4 J-C.L<-u >L> xflki« jl c3^ ^ oM L^’ 

^Jj_j M J 3 tl 4_j_fll^_i_J! L^xS^Lc. 4^t_uxxS 4 _u_oJj- 3JI L_£2_^_txaJI CjjIjI 

. (l4 * ) Ol^^>J 1 ^ 

t4j|^l j J_u l_4^ t >«11 ^ ciJJ j l>^ 

(J^>- - l-t- Lt a i _ ;r ^ ^JJjljJI (J-U-UJ . ^jLs ^li-u-t-u 4_3 jJLU 3 4JLuajl 
11921 j*Lc • 4J jVl 4 jJLIjlII ^VjljI LqJu^. 

(J_»_>. fjLj ^Jl3jI / \ 1 I ^jLc t a ^-t-Lgal Lc JlxC. 

qj* 4_j_^ JjL3-a 4_j_L>. 500 ^-jLI 4_x5JJ,I 4_jjl^j>J I 

I l-£ij-u2> LoJu^j . I ^J_l£ jTl«-u-JuJ La ^£1 Dj-lj->iX 1 -j" . ", ^ 

(j im t mG ^Jl (jjjjLJ,! Jjl t4_uU,VI oU-aUJ! »1 4i»ll 
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pJLsJI 6 jgjji 


^ ^ hUjj 3jLcIj ^jJlcLcuJL V!j-al £-&>. (j-Lbe-a 

^-5E_3fcJ I JlA (j I C-*JjJlI! ^-aVI * LuLbjjJ 

^jLlVl <—j! i's> f,j {j-4 Jj) $ J tl JLUD I tiLu-u (JrUjLtii 4_ulc 4 jIjJ 

Lqibv (_Jj_J_$JI (Jl^jJ.1 I Job (J-uSLajj . 4_<_ul_U_u_H i j r c. 1 Jljju ^ 1 A < 11 4-lC.jj 

ujjUo £)J LuLUj^-J (j\-i 0^-^ Lr^ J jt ^ <VnVl LbjliLq 

.|jL>! 

<_y-9 lju>. 4-q^q CjIjL>«jLj i jluJu^\£ j.lLxI 4_<_uLjj C.<j v jj JlSJj 

U nij (j-u-q-cy cJ^I La Jiic t 1932 ^UJI 

. tjjjJjj-i ]I tiLpL (j-A ^_jj t^- L t- i iJl 3ji (jjlllj c - ^ -ujjlj 

j-uu-o ^-<al9 Jo Jl>- ^qlc. Jllul <_ylc L^J^UoJ CjIjL-^IjVI <>JlA cLill Ju9j 

c_iLii tllllA Jl 2^ .crystallography CjIjjJLJI *Jlc. j_& ^ 

<_yJLc cLj^_j_^_II Jj j « U ~m 1 Jlj (JLj^ . j_a 4j^-l>JIj £ia (_y*Jll ^ JlIIj-jJ 
La JulC. ^y]_A I i_.4_c%. Lq_oj . CjLuJj-uiJIj CjLLujj-JI^ CjLj^_>iJI 4 < ti Ij^ 

L& La 1 A LLlIc J Lj /^J ^j| tJLj-j JlIc LlvLj LJLL clu& 

^_lC ^jJL*Jh ^jLc ^-J-C <Gl ^1 JijJ tiJJi (j\ CLu^j t4JLaU2J 

ida^L>JJ ^ l5 ciiLi t (j! L>^J . 4jjJl!I 

ciJjJbj »1 mi ill JjLLaj \-l £-^-LtTu ^jJtj ^IaLi-uajVl j-Ul t~< A qj ^jlS" 

(jl LaJl-Lc. CuJLvj_3 Jl£j .^_<jj!jJI .>> Ati ^ju-aJ ^ qi»H 4_ILp* 

(^jJI «(J* J j! (jljJu^l^ j,-uifc-a (JL>j Jj-U -ij^j^j 

JJwJlUj .tilli (J^* *£■*>£*cr^J y>Mi mi iL a lij cJiik 

4_jjvjJ^_j_JI w JLjjj J-a£. lJu LI (jLtfuil IjlA ^y^ 

I JljI ^-allJl Ltj tC j 1_Luj)j_lJI 4_j_a jjjJu^ 0^>-J Ll C <\\^ Llj 

. (LijJI 4_U_J 1 jLgK-J) 

4jlj-t4^o (jr ^ 4 j-c^uJI CjJl>.j Cxy** JlII 

p yl A *\\ £j aj -s. 1 A"j 4 L <>>a ^j_a ^jjJljl^cj 4^1 T ^bju 

(jL^ . Juul 4 Lj , ,,\ L"s\j \ i~ ,7)7) ~*.~S ^yill 4 ♦ II 

4j j a t>> a j- iT tife-a- U ^yl^. jJLdl S^L^-J JL-a j-AliaJ' ^ 

Iji-A [jyjS CjV^LJ (j-a UoLuLa ,j\^ 4_jI (j_a ^CjJI ^_yl£- 

Jijj-bjjij 4 _jj-o_i_*_j 4JjL^JI 4H_aj ^j_a ^_yic. 4 jI JloHajj .j-lL>J»I 
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jLSpIoJ* 


I JlA £)! jJ ljj ^-. L ' 3 <- <IL*> 3lj^>JI i4_Lcl*JI 

. VI (j_u_J J-A-*JI AJ3^SK) ‘-t J ^-‘-° I I JlA l_4J>J ^1 *4_j£ C±J ^JjllA j-a| 

*4-j (."> 3 -><t ( jr lJI jlj-us^U 4 \ i ii <Uj jCL>J,! -^jl^j-^j <3^M ol ^ 
Lincoln j£• 3~ ^jlj»L» 4_iLuiu ^]a ^^Lu ^£jJI t^ljj 4_c 4£jLtfuj 

^1 cr^* (jriJjLAll j. l l >J LI ^-j-UI dta t<—t^.jJ.1 

.j^JU 

JLUj iljSL £)l 4 3UI a 4_i_u^aj (JjlLJt (j-* JljVj 

(4jL^ 1 ,V,<L) 3^lj-j J^-3 jJ ts^Ti i nj t^jljLs £)LC 4lL<fu Jj^lajjpa . 1 i n£)'(] 
La£ . JUI (jr^. <j^l 4 j!j>J! Cr -tl3j ^ j^ll<-u_u-u 4 j! J-jVj 

c^J jJt_3 J^Lj J-^ td-Ii £-«J t (4Jfeii&iJI) ^ l6 *^4jLlil c j_A j-3-u 

Oj, u V 4 t ^ £>^-9 * ^-Lo) 4 JLj_lII 

4_4J (jl^ ^jSLJj (jrU L^jl^ Lj^t ^ 4_j 1 j^L>JI »^-3-iIaJ I 3 -u- < C J' 

jl3! Jl^J .(^Llii "i 1 < A / /a ^jClC. Uj ^yL>0 (j'\_4_U2aJ I ^_Lu ^U. ^ 

. i ( ^ 111 £_<3 « «<■ t t, 1 LaJlLc. g. LlTu-uVl ^^JUui £j-A \jj£ I J-A 

Ij_aj if. 1 <M a 4_<jjjL4jJI 4£,LtaJI juu j-lL>JLI £)1£j 

(jj-l-c- £ju& «llILLa lj^£Li_jJ ^_^Jjl_Lo ^1 t ^1^ <VI ^-tic tl)l 

(JjJJI CjJijI Ijl C.u£^ 4jL^j Juu SJljJlc CjIj.L<aJ 

4_jIj_jJI j I < <i~I (j\ u I c. ' w «• ~*-j ^JlII 4 j m Mill 4-*-tTuVI t_jj_uI ^Lilsl 
CjLxLJI Cj[£ (^jJI <_jIj_jJI i 4j>.ljl ^jlj t4JLj!aJI 4 jJljJ u>JI 

.3^UdVI 3U^t t 

La Lt-aTt-u j L. \ i" / ^t ^jJ| ^^aVI 4-t^-AI ljub ^.u-l! 

: 1921 ^Lc Ju^l^ j_Qit_A ^jJI 4 JJlLc 4jJlI!jJ 4-j-uoj 
..^UVI ^Jj_a-LII N Lujijj III 4 1 mi (Uj J^» 

( jr -A_LJ liUL ^ ^ ,<3 >l ^jVI CjI Jl_j Jl^j .(j-Uj-jL-j^ j <?tl jj_jI C<_aJC ljHL>Lj 

«. 4j_uaifcCJ I jL^LsV 4J 4jL^j V VL?c_a ^ 1 iifljj 4 4j Jij-U I 4jj_tL>oVl 4_<_ujjJ.I 

jlS^ I Lgj I ^ (J^-p . « S I ili cjL uj La-LlVJ . LujjJJ 4jj-5t_tjAI Ijlli-A 

^ l^“ L<-uTi_Ljl£~ 4_11 Lj t L £ jJI L_4 jJI 4 . />! tl^ I \ > <-n 

^ a > 11 J V 4jI 4j>.jjJ mi 3 iI j- ll i C J I ^j-saLitCiVI I Ju>. jJlSj 
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foissJI 6J 9 jji 


JjjUJIj . L 4 JL 0 JjLL V (jLo-VI U^JL} ^ (jjSi JU3 (_,lll (j-lkjj Ji*J 

gSlii ^1 J^jpjl ^ j-UJVI j.* ^lidl 
Ju>.lj J_*_j ^IlJ j-Cisz-a C-£j2 La Jilc. (^l>. I_?c_Lre_t-o IjlA JJi Ju9j 

* bLc (jrtJUjIj 

tiJJj tc_jLSJI Ijla (jlj-Lc. L*_J! j,jmij cj^I <^»U (jl 

I Jufc ^-ut-ssl LaJu£, iJlsLJIj J^>JI ^JlLu 6 ^ I JljIj LuLL LU-C. 

JljLa ^jJI ^Lj-tilll tdL^L ^j-u^La j_a ^JUil IjlAj I j < "**• & jlL.II 

1858 fja jJj . Quantum Theory 4_uaj_aSLll 4 JU 0 V 3j_jI 5 

43b^i .liijUSjJI & U>* aJIIlp. irul^ ^3S (I 8 * ) ( J^ <> 
^Jl-A 1864 ^Lc dj-^LtaJI 4 J t djj-iJI (jJjl a < <m CjI* 43_u-^3e_tlu] 
j>— l5~VI 4_ljvI Cj j_a 4 Jjl>- Jl£j * lu,,j_a Li> JljjvjH] 4_uU.Vl a »L1 3t 1 
j. ♦ mij» 1871 . 1870 ^Lc 4_u_ujj-jJI. 4_j_cajj-3JI <_i^>Jt aLul Ql 4 ^j»*-« 
(_ps>jV ^ ^ tl p^ j-v. ^gjLaJu Ijj^a ^jjjJI JLLajVI liifLljl £_a JldojILa 4 jLj 

j-cLLa (4_uoL>. LuUi Lj ^£i) j-cLiill ^juk cLL£ ^LVl dJJj .«^ufcj1ju>.l 

(jLSLa '(jj <1 3 1 t I jlTu-u 1 0 jJlj 0 -L>> £c_jj^_ ua ^£i 4Tl<-uj Jua ^3 Lai . 4 _Luj 

4jJ uL_u 1 .^JL-saJ! 4^1, nt 4 jj)? < till ^j>JI Lr^ LJLc 

jJLl 4 jIj (jr >- j-L4-<ia j3 4 jLj 4j jJluzj 

4_j5L-oj ^-a < 3 j tij ^xlsIjJLa 4 j! ^1 4^Ll^I tcliLuioLjJI 1 <aj > mVj 
4_<_ulj^ ^jrU jlbwl . Cjl-3-ilaJI J-a T tS L a Cj jj*& 4Jj t LjajI ^ 3j r nJ-AJ tt-3-t^aJI 
j_aj . a Lj-J-aJ I l^_o»I ^Ll>.I 4-&Jj 4?.L^_uiil^ Cr Lu^jJll j <l£L.l<-u 1 v bVI 
(^5 (^| ^JjlII I JlA 4jLj -iljj-Il Jj >-I 4_5fcj-saj iiJJ5 

jjL>o ^Tljv 4_j_Lc. J^_a-T(j 9-^JUi I >Lt^ dL>L ♦ t—al QL<i 

4_j_jl_jj_j_aJI L<-u-1,1 ^Jl>.V 4jjJjJ1 4IL*jLL« 4jjI^ LaJ lIc <-LU5j t^LJUjVI 
^jP\ 4^1 t Lj^_3j 4jj!j! La^.jj *4 a^U 

d" * \ 3j|j_>J| aLjj— {j-C- 4jjJ^>a Li-^ l_3JJj ciJJj (jl^J 

.(jrylj-j I^_l>.|j I5LLjjI 4*> h t<~i ) i^ju^jla Ij-tisLt-a IjLujil 
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jLSpIoJ* 


Jlaj» 4-Luju ^ . ^LoTlaVI ^yz JaiSJl VI ju j c-tT^JI aJJb 

4Jjl_>J ^j-AjJI i-kjju V lJ3j JJa-u-u 4 jLj (pJjlj < <iU) 0-° ^LlI^I 

IjJjj V dJu^LJ 4 iniilLi 2UL^J! fijjbj . <(4jjjIalj_i_oVI 4JjL*1Ij jjUj_j_cV1 
IjMj 4j Llajjj-c Jla-u-u ^j-o JlS-o u.p. Ij LJI j 4 L^i ^jlxa V 4JLpe£ 
lJI JlLo*j .1918 4_jjUVI jLi^jI Juu ^y^>- t till3 Juu 4_u_u 

/ \l ♦ a 3j_S_La l_LjJI 4 -l<-u_lIIj t l^^v. Q^5 kTl<-o : Llui-U I ^J] i_.u^ 

(Jjlj>«j 4«4_lcI jls)) 4_Jl£ O^-Jj . 4 j 3j4?-v 4_pl jJsd ^Ul J-oL>* jJ L^_l3 

t V^l . (J—L-l-iU-J I lj_A £j\ 4-L4.U-<J Lj ^Jj^Tn.t±t I £jA 

.. I ^1U 4a Cxjf 4 _c^Jj ^jJ mi) _j * u> I : LuLjj 14" g «(i 41 (jjJI p > ><3tl 
CjJu-a^o ( jy lJlj L^JI (jr ^nj I ^pJI 4_IjjJLi j-gJu V ^jJI u 3lt~j ^_yjVj 4 j ijr ic lj 
.^_u£JI JaUII L> ^i <> 

C.<_aj (4 _JIjJl3) 4_j_jUj_j 4jjj^ ^'v ^Ljj 9 ^LujJejIjJI ^ji^. I Juljj 

- ^ ^J) 3 t 1 pi />4-sJ LuULj 

41900 ^Lc. J jj ■3 It |jujl>. I Jl^c j_L-£ 3 ^jJI liLV-j <_31 ,V,<I $.L». 
^_nJI 4_li—4.U-I.I 43 jUIj ^Lt-tiuVI Ov (Jj Lu JLI jjjGJI 4JL4.4j.4a 

^-<-4i->JI £ja c.tJL-uJ.1 ^Lt-juV I (jjij ^jUVI ^_uLjj-iA]| Cxjl^ 

4_4_u1 I H*V Lsj-Ls Ijjjio JlS . 4jJUalJJ jL>Jl JJ_4_uVl 

4_4^jLs 4j^Jaj ^1 W. Wien lO t^^tl jjj . ^1» u>VI 

c^LajI Juu 4^jIjlaI_4^3 j, t m<?" (j^ILc ^LludLjj ^j-u L_u ! ^ jr Lc j_ALtaJI 

(((j^t^juL^ ^j-c cjLblj_5tuVI c^tu_usl 3jlju>JI oL>.jj j-bjj oLuLHII 
L 4 L 4 J I * * 4Jjl->u 4_oj^_Laj » jjjjLs lLL^Iu (JIlc. IjJ . 4 jv 

clUMj 0? ^1 ^ J4» dl»L (>J U^J. Cil jlaLUI 

(j_C. j-ULJ ^y-t-u L<-u i (jjuL^ 4 X.LuU3 Jl>. Mj CjIIj_L<-u Cm ^Jl_lj) t^» (JjL>. 
4((3jjJut_c 4_^_J^ ^J_4_4J 4J ( jSu 4 JjjjL^ Q \ J.» Ml 4)). ^LuiuV I j SjUI 

4 IjJ V 4_jJI J_udjj Jl 3^ 4^3^-i 4_j I CuJ jJ 4 jV 

(_ t _L*_-3 Lt 1c Jj < •*-11 4 J1—4.U-CJ J^Jalo Ulj 4 4 TuluS O' Lh 4 ,( * 4-*-^ jJ-^ 
J ju I ^ jJI CUjJjJt J_4uJI l jA J^-uL-ul SjLC JlJUJ . . 4J u 3j3^V. 

3 JlJ J^V 4j|j ^ylc. an ^' 3r I Juj 4^MtJI ^-Jajjl 4 14 K ^Lp. 4 JIL 4 

.« L^jjI 0^' 
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pJLsJI 6 jg jjb 


d_L_joo. L^jU 3jIj-jsJLI ^LajcJj-j ^^Lcu^Jil ^jLij-uiil j^ >«*"> * 

.continuum ^ a LajLlIcL 3jUI ( _^ j_x£L3lJI I^LCa^j i4jjj cjIjIJCaI 
.3jj-LsaJI 0 JlA £_a ^^Llo ^1» L?.iVI 4 jjjL 9 £)l dj^LJ ^_Cajl La £)Lcj_<_u j 
La (jl)) Jjj . J. j (_y£L^_aVI ^jL^jrtU CjIj_u_u 3Jl£. Juu dj^Lj c_2^1c1 Ju9j 
1 A 3 a ..jjojLxJI aL_x_JI £_3J ^J-a-C. 4 _jLj 4_L)L<_u_lj '-*■ l~j I dTiJjLS 

j-jL_<_u ( jr -3 1 a g 3 i V (<LjjIjoJI LSL>-al_bjJI) d— t -a1 _LjJ j-aj-jJ 1 
J 3 "i ♦ a (^L) 4 j^r infill I J »hnd C<-£ Jl 33 dJj IjiC La Lalj .. ^ Vjaj^JaJt 
La-A di}Lj •«aL^- l 3JI (^fu! j_3j 4-3LuII 4_3jL_uJ1 ^jI J_3H*_a ^j_a 

4_uLj-^C jLc^-tlu jI jTlAI Ij jL-o 0j 1 uC .L ^a-cuo«JI ^TjlCiL Jj3 

oscillations CjIjIJ^JI j_l2jlj ,aJ 1 a ^ * Lt *ram^tl I j_A ^ 3j_Lu-o 

Lr^ ^jJlII (jLajCJ^J jj-uaj ^1 Jiir~ t »l jjj 9 tclL^L ^j-Llj <jrlo.j 

4JLa-C 4 _jJLc . ^Lc. ^jj-jLs 3_}LUj ^1 ♦ u>yi (jjlj^JI 

3j-aTu-u.a ^aJ Cj^jI^^U do-LJ, I dal L11 £j| ^ A^ L 4_u^_c 4 j^_uj <^*>L^JI 
^j_a jl .. 4_jjLoj_ILa 3_ijJi^fc_a aljo-l (j-a JJi^e_a JJi^. ^j_a 4 jj£L a La->lj» 

The JaAII (^) ^j-a£^- u^LulII <> j_a ^j_a }t£ cJj^Lj Lee juaj .«4^LL ^_uol_Lc 

. ^ 2I ‘^lilj^Lj c^jLj ^axuL La ^jJ! quantum of action 

cilj^Lj Vj i j r IL>* i Jl^. I (j-* 3 La 4 jI 4jvj jJ Lj^j OjLlII IjlA ^j-^Aa 
J_jL _3 tilii IJl^Ij 5Lj>.j • 4_Lc ^ Vm > m La 3j_tI/L_a t 4 _<^u 3 j 

VI ♦ mi il lLL^Lj LaJlIc ♦(j^Li mi nT j_A ciJLIj (jlSj t4JLis CjIj_L_u 


a mi t^Lt-JuVJ JljJ uvJI 4 jjjI^ jjLT duLa 


.^1 ♦ miVI 4-Jl Mil jj>.LLII 4jJu-iaj 4J ^JlJ ^jJI ^jLaJCJ^j d_jL ^aJj^LJI 
t 4 _jI CjIjJlII 4_j^_i 2_>JI (jljjVI uLa> 4-tSLal tC-oLJI I JlA ^Jl a *" < nLd 


lJ2_LiIL£'I jLs (jL^ ^jJI L^La^ej iJ yI<JI 4_bt_LJI c_j1 , n^-. 4-tSLal La^ 

i3jlj-^JI (jd»l^_ lC I (j -0 (jLajHJ^j OjIj JlaILmj /aJj t LuJo. 

4JL3LJI ^j-43_lj (j^-jLs O-jLj ^_a ^jLa^JlI^j duL Jo(jio tdJj ^_a^ 




j a r CjI J 03 JI ^JlA^ . ^j_a^Jlj dal LI 4 _uLj-^£JI 4_Jt_LJ I j 4-L5LU 

4oLd (-^1 mh^VI IjlA . dJ^ (jj^-ll j-jC. 4jjL_u t Ju-ojJL ^^_3 j 
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jUS plain 


. Lu-u 1 Ijjv ^c. ^ ^ LuLj^_j-3 Lcii Lafc Li lLLj^L 

i LaTj £)l Ju>.V J) \ i ii j ( jr J-ll tCjljjJI «Lul9|j ^L>JI 

*3j!j^>J! (>_jI £j-a cjj a 11 (i 1 (j^\ 4_uLj_LjJI titjljlti] <j] (_y^-j 
.Positivists (j\-ut-uz> jJI gi A, „\l Atl 3_}L». 4 _a j 4J^».jJ l m < n 

JJJJ La-C JaI^jS (j I (l_UJjL>. JJJ^_A Jjfc ^jJI) C_J LnSLJ I L_jJJ_A 

'4 j <1 U. 11 4_c.L^J jC. C«-Lge-i^ ^Jl3 Lj 1 Lai 

Cl i nJ-C-J I j, Ml C. Lu-Sjl <—3j) i nij4 J-Aj) 1 ^ Ml i nj_4 (j I Cx^j-CJ 

LiJLa-a (jL£ 4 _jV id^juu^j)) 4_jLj 4 3 < tilfltl jjjJLa t-j-uaj JuS tCuJj£ 
^^.fl /.j. t~ ^ /ui**i «jC» t *.jLtl4 - < L 3 a ^ ^4_jjt_Uj^JI JjLa^JL 

JjJ-j (jI V JiL^u ^_L.c. L^-cj) (jlj L^L^ij 4 _jjlj_lLJI 

4_<_ujJla CxjI^j . 3j_tIiL_A 4 j JJt> Ltfu-A ^SwAJ V 4_*J_i ilLL^L JjlS La£^ t Lfcl_L*_A 
J l) 4 4^ jr 2jj_LsL_j_4 (>u J_laj t L- LL a ( jr 3 ^ 

LaJL>iJ L^_la Jj3^,11 L£La-a (jl (jjJI ^L"oo 4 _jjLJI ^Lj 14-Lu.^aI 

<—3j) mi I j a tl jy i n j ^jJI lLL}L> ^ -v. ^ a Ju9j .(-dljLl 1 a ^ < a (JJLjcILJI 

L^JL£ 4_j_*_^ljJI 4_3j_*J,l cilLi quQ Juul ^1 ^La C« mi ijl ^^Lj-LoJIj 

tilljJ t3j-^/L-4 4-Jj-JO jL>oj ^yicj ^-laLLU (j-^a 4^ajtVfa Ly~^ 
4_uL^JJI cjLLSLII i^\ « L^jI ju »1 j tToVI» Kant «cl<jI^)> jLcj La w ^ 

.j-^IjisaJI C.<j»o 4_j^IL>JU 

Jl^I jl^_£ . JjIJLa jjjjJI |JUll tiL^L Jjj>o t3j-« JjVj JjlSLaj 
^Lj t^jLuIaL^JI 4 \ Af. ^j_A JLjI (^jJI ^jX\ ^JLjlII 4-ut^lj 3 j^j 

t^J-3 : JI J) < n! L tdJUjL>. 3 j£Lb i4_<-tuij JlJ^J (^JlII L_a J) I nLrttl )) 

^j_u_J 3j . ^JLjlII JJ-Lu J.UU (_SJ-<-U-Ll^ jJb i I 3L „ J ^-ULA CjI J ^JLA ^ I 
^1 tiJJj ^jl jjfe ^Jj 11 3 « mi a 4-sfc-ualj L° 

4_Aj_j_La 4 _jJj 4-j_aLojILa 4_uu^jjJIj . J_l3_a J-a^. 

Jj JlSj .« 4j^I 4-jj-jgell! L < <n Laj^_j^LlJLI Jj-a L$Ha Jlo^J c-uLstJ 

4_Lt.(xlJ L Ll«-uL-uI CaljjJI 4_ U La^ jLaj^I 

Juuj .((^^jLj-laJI j-jSLajJI ^-a J-aLu (^1 (jV! Juu Ll ^ 

j_j-aj>JI J^-2 ^_>o I ^J» 4J j_3j jL_ul lLL^Lj CjIj_u_u 
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pJLsJI 6jg jjb 


> CjLjjI I 3 JlJ Jl>- 4_5s_uj ^ lc. 33 ^ 4 Ijj 

.« LA^tal 4 IujLc L« 3^! lLUj (jl£j . 4 lbtJ 4 jj_Ikj 4 _sej>. 


diljlj-A 4 _^LLd Jlj 9 (jl^ I ciLMj ^I 1 _lL<_uI La JlIc. 

^ *1 J3 j 3 tl ^JjlI.1 *^3^ ^1 Lajl>.j ^ < M>ttl oscillators 

4 j^La_a ^Luiujl j-Juj dUi ^j_A OI3-t-<-o ^j_u_a^* J-JU3 . ^ ^ <<-*>I3 3-j-C J*aII 

3 I»*n 4 -JVjlu.oI 3 ' 4^>*3 : 3 1jJjlII J_a^>o 3Jl>.Ij L^_Lu ^jl£j iCj^LjJI 

J-cLa_j iilj^L_> J-a-c o-^e-JI Ijla j-j-uj <>> tl ^LuL 

<jl Jj-3j (^jjj ^IjJLsb <CL 3 tj ^jIiAlT J^~ 111 1 jlas .4 3 a r.j 3^LU j_a £-L*_<iVI 
ciLLi .|>j) 4 ^ £)-a ^jj^Ta (4 ' 3 «>»tl 4 aK i jl) gj» uiV 1 

j>j <i^ L^j|j (jj-A ^3-a-SLII £ Jl_& 3! ^ 1 'il i nj 4 TlU- j v 4j3-3.lC- 4_oLulaL j j 4_5 cjv 
3_t5C_A JJJLA-A ^-^.3 3 J 4 *33 l^. < 3 | ^jLlAijT O_ol La^ . cli-J^Lj 

Aj-tiaJI (j! 0 - 1 LJt 4 _j| (j-La-j (jL£ ^jJI JGj-A 3I4J3-LLA Ljj 4 4 ^L.tu^I 

<^l tl) ((^y-Jj-xJaj ^ tl JjJLaJ.!)) J-A JjJuUI Ijufcj . 4 j nijU (» Aj.g£ 

i(jjL*_U ^Ajlj Ja^LtuJI AJ <>» tl 3 V ^ A M l 

( jy _3 t__<_u_a]l 31 (jjll mi 'J 1 jjJLJ JUdg . oLjjjjIiSLtl jl J iS>\ (_ I j I Hj tAjj mIj < „Ug 
^yJI 4 _j_sLLs J 3 " r ,4 £)JjlU 3 ji <Lu^ 1 j£ (^jJI »>*tl ^J-A^ j-A i-dJIi CjjJl>. 
3!j»j5e_A L^K 4^LLaJI ^jLj h , .n IjlA 4lbt_i^ .< 533^03 L^j^jH^JJ JlJ>- I 

3 _A lj_A (jL^L^ .oljjJI ^1» u>VI 3l ^isz-a Oul^l aI 3 -<-u 4 ^ 3 -A^ ^1 

oUMj 33 JL 3 J 0 3j 3->JI ^1 

(js~iTr Mil ^SLa-U (j-A 3IS3 O 3 Jt_u 1 3j at, I^jG I3J Qa 

Oi J-^Tn-u 1 lILi^Lj 3 SLI . 4 jlc. ^jLLAIjT d J^i^srr- ,",, /j 1 i * 3 I 4 _LA t I 

1 (Aj qLl .^1 3JI 3_a o^LJI ^LLjjVI ^M^iA cr'-L^ cr^ 

4 _jLj 3_^_j /a-I ^jJ! 3-jLL<T u-uLuscjla 1 a ^ 3^3 ♦ ^jlTuTu-uV 

<ojL^ 3_c 4 _jjJ J<>i 4 ? 3 1 juu Laj^ <—^3Ilj 

uL^>3 0 _jL^ t-iLIj j_A3 .lLLj^Lj ^-a (_jjGJIj 4 _j3SU 4 _?e^jilj ^uljJI 433♦ u> 
!j^ 3 a * ^aJjlII 3 _lc Luj-aj ^ 3 ^ 3 A I 3 _>- 4^Jbit_A 3 LLV 3 JI 3 -laj 

3 _A LlK Ijj^tlLA t La-lUJ t L»-t.Io1 3 HA ^Lj_U 3 ^ JLA^ fj\£ (jj* JlIc 

^nl I .jJTla 3_l! 4 _Lc c.<_u^ Jl^ 3 .Jill I31 ■ 3 < < ^ylJI ^UVI jLl<-oVI 

JlS 4 j 1 3^jL_u! (^1 33-AJ 4 _jLj 4 LaLc. 43IAJJI 3 jJ, 4 jla <~<l of. 
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jUS ploJLc 


d ->■ I , \ 1_<3 ^jjj l_t_u | ^ 1 C. A 4_ t ~r- , .11 4-Lt-ujJ La Lt-L(-U 0 j'\ I Jl-U2-4 ) 

:<jLj JlJjJ j-ju& 4_JL9 La £-a ^IojLjuj ljuk . 4JL^JI 

S \(4_JL>iJ! 4 <?*>**< i n ) (^jJI ^uL<_oVI ^-tc ^j-uL<-uI ^I^j 9 J-Sfc T u (jl^» 
4 _jLj 4_<_u_oj c-.tT(^ . La L<_uJ jJs ^_aVI ^jalj lLL^Ij (j^ 

j-xC Ju9j > M ^ miKU jj_^HJLj 4_cLlL3I ^ JlC. JlJJlcu 

. ^LjJ-uiJI 4 3 > nl*4 jjv. 3jj-jiiU 4 jI^jJoL^_c ^£i j-u-ju j-^>- 4jI JlZ 1*_4 ^j-C. lILi^Lj 
4 tjitMl (>uljJl3 . La_ul^>. J 3~ < m a ^a-ILc (-dLufc)) 1 ^j4 Jui^ 

£>£■ J-LAJ * ^A-uiaJI ^ILjlII 4_tlc Ig (Jj i0ju£. ^j-a (jL_ujVI L^jHitJ 
(jr^l (jL>-LlL^j L$_&}L£ ^LLtJlj ^^Uaj Jjjvj 

4 j mi ( tb j_Aj t^JuJ! 4 U3‘i jjfc 4 i < m?Hj 4.IVI . 4_JVLi -^1 3~f.V' 

(jl C_(-7CJ» (jlSLd C_^ l_4^ i«3^SLaii (J-t-u-Lt-oJ L_3 Jl& ^ j j b 11 ^JLjlU 

2LaUlbVI ^1 CiLiM^Vl ^ ^j-a (JjJj I JlAj tCjl t^i^LuJ' ^Ljj_tAll jlitj 
1 ^ <" A i (j! c_-<J?e-L^ t^jLaV! ^£. a-usAa! V 4_IIjulII £)Vj . 4jLaVlj 

^j_a jL^L^VI ^Jl_Aj .«4_*_j_j_LaJI ^_j|^ JlLa L^ilLa t^Lc^e-U 4 _u_u_l11j 

. 4_uLL*JI ^jLa^JI ji_u_cuj oL^Miw! ^La jjj^3 tiJL>. cj^fjLstA 

J^J Lh 1 * O^LiAJjTj ^LIcujjj-j 4_uij_j| ^IjJ cllj>Lj 

<?" < Ma LuMi^. LaLLij ^JLfcil ^jLj ^jl JlS Tu u L$-A^L£ LjI^ Jlo^ JU^.1 

4—l^Tlj>JLj (jL t • % 1 «>»jl 1 ^ A^l£~ LjI£j . 4JVI J-A ‘(jL<_ujVl ^c. 

Lj ^ « 1 »<1 1 1 1 • / 1 ^ a £ | 111 ^^JLc 1 f 11 jjj , 4 ^JL^sJl I 4_u_u_uJ 1^ 

3jj) <<-*> H 4 _jJL^_IL>.VI 4_l>-jI! Qjj_j ^jai^Laj (IhiiL?! 

joJUU 

(Jj 1 (j-* ^L*-t-a3 ^aJ 4 ~ \ j Uj clLj^Lj (jL-*j| l)' Ojjjx Jullj 

4_jJ,L*JI c_j^_>JI 4_jI Ju ^ 3 !1 1 *, ,,*•) tl t-jLuaj 


juI ^1 4j L-ui3 


(j? ijj ciiiii J-*ij 


« j^IdI jj-a^?I s j' s '*- •"•• 4J I Jlu^>j 4 4_LLdjJ ^^yJt^LxLaJ! c-.o> 

c «» Milt 4 jjLl^>JI d♦ jjU.11 qjg,^ 4_uli,VI 4_uJa_3JI 4_a^L<_u <j-a LSjIj ciJL^Lj 

CjLcI 4 ( j_c 4 -ljLcjJI ^UL>JI jJjLSj 1 U^L-u L y^'^j tiiljj i4J£ ^LlVl 

^j-uSIaj 4_*_l 3I £)| ^1 ciJJj^ J-tij *4jjl^ 4 jLcJ LajLiTlcLj ilSLctlj ^jliVI 

. jUjjjJ lLLj_LA (^jul^JI ^Ij^I 4_3jJlus l^jClLuj Juu ttilli 
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pJLsJI 6jg jjh 


4u_tiaJLj ^oL-aJI clL^L oUel tdj-tloL-a 4_UL*JI Juuj 

C<-l£j ♦ mi nT 4 JHdLJI CjU^IU 4u?e_uj j'jTu^Vl yz JujJL 4_uUVI 
jJLj_A Ij-U y I Juu VI I Juj ^ ^-uaL-u^LJI ^Laj (jI Lsufcjuua ya 

^ I r. c1)L^-7b-^ILII ^jL-j {jj j-lLlA c_jL£ c <* I c. ^JSkJj 11933 ^Lc 3 LI,.. !1 

(jjuseJjjl jUjT j-jluj 4_j£ Jl^I ^jJI 4_<_cuij ^L*JI J-&J t I 9 I 9 ^Lc. CjI Ju mi nT 
j Ju-£^j JuLu^llI ^JlA> Cul£j . LJsLc ^juLAul ^^ >"■ C ic .I 4_j_u_uJJI 4jjiaJj| 

t h^r t^ll ^j-cj mi nT cjL^J^ Ij) <.V4j ^jjjJI (^tu-oLjj^UI jjx. 

1 mi nT (j! t JuulJL 4>jJJl& (J^JlII (j^JjlUl <? («ttj 4 _j^L_u}UI 

ULj^Lj (jL^ ^JlIIj < <1 i l (^V Ij^-tls u * j < «n ^-1 (^jJI ^JLtjJLl Jr*.jJI ULlj 
luuSj Ju9j «jj ♦ II ljr ^ ^Jkcl y* ljuxlj 4 _j3 i£j^ 

^Lc y& ^jVI i(j\1j£yA 1 nLLa y£ 4 j <a < njJI 4_uaL_u^U ^jIdjIuUI cJl3j-« 

^jJLjlJI 4 j 1^ 4_u-iOjj ^j_c u-fj^lll 4_u^pJI jujj JjL>. Uaj_Lc. 1894 

l£>^V 1 j i(j<JJ-J ^ 4 _oJj^5cI]I ^L^-uaJI lyujjZ y* J^JI 

<Cu^jy>- Cul£ jjIsLtjJ jlTu-ul 4-peJj SjljjJI < ~* IL Lq Jl-lC 1895 ^Lc 

c j-5Lu Jju ♦ L 7 _cL C l > .V' (jr Ulj-lcJjLll c_jj_>JI ^cju 4u! SjlcvjJI 

c__<_u^Iu 4 4_u^Lc 4_^L^>UL J_i J_uJLj ^jjllLuujT ^lc, 4_u^_lXI CjL^^c^HJI ^Jlc. 

4jl_LjJ c-^-jJ-l^ j-Aj 4 4-i.u allU (jpylsjljtil mi nl (jr\j 4 -cLc 4 mi^Llo 

^JLjlII ^j.u-4-ul yc. 4-tIajjjUdQ CjL^wj 4-^j-tTu.fl 4_ojj_Laj L^_l3 4_iL^Hj CxjI^» 

.^I^It^Vl Cj^L^jv CjI SL < - uV g.^yh ^1 ♦ <?j I y£}^ 4 ((4-O^J^-4Tl4.uJVI 

Jlj_^C 4~<? i 4tiJ_»^lj (jl£ 44 Ul < nil jJb-A ^l-mtl LoJu£.j 4 1933 ^Lc 

j ^11 4-ulqjw i 4_u_uj j-jJI ^jJLtil 4_L4Jjl£^l j-ljj y\jz I 4^jLI,VI ^LlII 

CxjL£ ijr lil ^jUll 4 _jJL>JI lLU^Lj (j-u^La 4 _ul 4^. L-ji-z-ti 4^j)UU ^l^Ij 

. y]y y£ yj Llju-g 1 Jl^jla L^_l3 Lx_i LuU, I y2 4_l2lL_ui.l CUst-tJ I Jui.L*_c yz.jj> 

»1 git tl lLILlA SjLstlJLl CjLjVjJI mi nT 

4jj->JL» L-^yisu Juu L^V LuU I <^-ll Jj-iu 4uLi 4 _u^Lc. 4 

Lu2_5e_uaJI CjJ jj .((^jjuLSJI ^L«l (j^_tlsDlji,l yy BIjLjjJlIj <(Ttllj 4_UjJ.1 
4 4_juUVI 4_j_u3j_aJ,l Lai «fuh will Jj < nj LljiijT <i-n ^1^- ^jjliJI 

C« r. J jLL^ 4 4_j_^_s jl£^VI ^LjJLU ^_<_u^uJI 4_ujuJ1 ^J_l3 4_Lul1I 

J^l V ^jtj clLV-J .^jjLlAJu! Jlud jtljjxL ^L 2 ]l ^yil 


I 54 





jLSpIoJ* 


4-bj-tfu.1 ,1 ^ylc. uLk^L^j ^SL!)) ^jLc. jVLj ^jIThTu-uI ^ ^ a! t! 

.«L^J Jl>. V LoVTj Llj^l ^aLaju-^l l-xIsejj 
^ jL 4_La LLalcI 1 4- u - l« JI ^jjLlALT CjU-Uc^V L^-oj dJL^Li Jlu 
f 1 U-^l Cxjl^ L^-a £jL>JI oJih l-<jL>. ^\ <—3^9jJI * Lull,! ^LI Ml mT 

JSJ C< I i I (I 4_lLlII «GUtJ^aj (j! ^j-jLltTajj! J-XS*. I Ju9j iJujL>Jt L^-aLLij 

J LjlLc j a (j \.J A \1 <>Vi CjJl>> Jl 2J» : I JUjLcu Li, I 4jLs Ju-^ I 

ttiJjJaj £>£. cr^ii *' ^6 ' * < »I ^-Jj . ^JL*JI 

aLo! i _ T ^) <(4 j^5L<-u.«J' 4-oJu>JI J^». Luj^L^I {j-a j£Sm < » La£ 

^jLj ciL>L ^j-us (jyA<nj ^LqTcvl <LjJLLjlII l_ijj>J! 

^Lluj-uT <_Ji9j-a OJ^ ^JlJIj i4_aj£LtlJ c-.<j v Ij L^jI <^r, I tjr Lc. 

£)I ^y-Lc. J^i 1 3 a t4_jL_<3^LJj . 4 Jl_jj^IL<_u_c <>.r j|J jljv ^_<_uLu_uJI 
C« I < ,,~<| ^jJI (^L^-UlJl Jjfc (Jj ■*J- = ?- Q C>^ ^ (jjl~ mi MI 

1 tCr IL>JI Lj^jS ^£i 4 4_j_o_oL£VI L^jj-tluJ (jyllll 4jj^tjj 4_uLj_uiJI 

^4^ L7^ ^ .L3 * ' ♦ <( ^IjLjuLj ^1 ^ j^JLa ^Lj 

^j-a 5_jj_£_a 4_aj^L>J < j-j1"mi nT ^j-a jJs jUj £)l dljMJ 

La La}LLJ cJj^LJ ^jjLu.nnT J 3 * j ^aij .^^->JLl 4J_aL*_a ^jJLaLc. LlLLaJ JLs-j 
. 4j^Laj Sj^allaj 4j^_u^l_La ^LiiwJ cbl ^Ij 

c_t£j ^JlII ^jL-g-tSLll tj^Lfc yjjjjs 4_a J_>JI ^j_a L-^ua La JlIcj 

Cjlj-ge-glUl jLij ( j r a ^LlVI Jl 2 jI tilljuj . a I ^J! CjjjT ^j_a Luj-a^M 

J-aX. ^1 (jjj ( j_a . 3j_cuL_a ^jVl 4 _lIL*JI t_sj_>JI 4 jI Jlj Jlju 4jjJ 

SjLlj j-LlA ^_a 4_LLLa clL^Lj ^j-u-gTJI t^ajLL 

4_jL>.I 4^J_*JI oli' ^ 5^3 j^Lfc CjLaL^ol t-dj^L ^JuLal LaJu£.j 

Lt- L a- > - 1 ^ iJLa-J .1 I J_d> J jus t^pjuj 4j jJ ^j_u_J ^L> jJ L lA 

^j-uLlJI Jj^a_j)) :^JLlLA ^j-u3 (j 1 tlL^L JjL>. LaJu£.j 

p L L j_Ll ^3 .(( jLjJu>JL^ 1 ^1 ts^c- I ciJJLal ^y-aSLlj t^yy^C l *• i>t\ C_jL-£ 2 _a 
(4JL-aj) (JJL^Lj I ♦ Sj^mt lLL^Lj j^T I j-gTu-ul < ^ ^ 3 4-u-t^j 
Lubj I (jjjjLJI 4^j_ua ^j_aj_a - JuJuu ^j-u^La 

^>j— oLj 4_<_ujLo-a ^LulSLaL JLaVI *, L-w 3JLL3J.I ^JlA ^jLs . <i_a J_>JI ^j_a 
4_u_ijl_La ^£1 LuojI 4Jjl^ La ljufcj . 4j^Laj 4-sr \ ^ }\c. mm 


155 





pJLsJI 6 j 9 jju> 






II 4_l*_^ ^yic (j? ciL^Lj jjj9 JljJlI^. t LuUl ^ c_jj^>JI jLc 


J_o3 idiljJI Ct\ i djl Lq Jl-ULJ . j_jL& «:Lp. V LcLClvI Jl 2_JU £)| ^J) U It 

oJiJb £>_a ^-Cj-II ^ I r.j . jj) ->JI 4_c^ 3 toj-a 4^U!JI j-Jjj 

4-Laj, mi t| 4_IL>.^_».| jJj ^JL>. gLato»Vl J_Sjlj_<_u 4j] clLi^Li (JIj 9 idil JuJl^ILJI 
(J-3 <-fl-la_^» >^T c^b^iia ajijLta (j-a (jic. ij-L^xi .S^SJIj 

4_ajI dlta juu ^Lc 4_&Jj .VonLaue jV j_a Jjjj 2pL>. J^cjj 4JjjJI 
. cJs jJI ijJJli 1_£_i 3 ^g-Lftj (_P-II CjIjJjHII ^yl^. 4_JV_i . 4 ji 14 

<3jL^U! CjLVjJI 3 Cjlj-t^Lst-A 4J^». ^1 Lula La «jV» Lo JlIc. 

4 j If. (jL£^ ^Ull CjLijju^ail (j j *\^ ^J lLILlA (J_uLl!I <j| ciLi^lj 4_JI c-JLLs 

J 3 4 .« J jjuu-u tLuuubj 4_Lu L^Jsd j!& I IJj-$-C » (j Lj ^ m toj (j IJ t 1 £ y I j-o 
JlJU 4-lLaVI l_ij»>J|j ^Lul dLM_j 4_jj^>o oJlA CxjI^ 

4_Ll^. ^jd! jd-xlc. 43L5 <jK JLia i (26 * ) er j J Vl a_jJ,UJI ^j^JI 

(j-lLc. 4_ijLI,Vl »LjJ j 3 tl «Ljjj jui jjjs ^Lo S.sLc.1 s (j£La3j 

t _ y i£. 4 jjJL3 (JjIj 4jLj ^ • mi ) dL>Li »>it 1 c_^j)^_laJ! i^yo 

jj_LaaJ! i rtjfl’Wj ijiLuVl tfjut Ij-Ui jjia .(Jjls-I 3jji cdJj JjlS 

(j-ujlill l£Jj 3 ^jjs VjLi ^ • "3~i jjk 3 Ul, .itl dLajLi (_yjjVI JL>JI 

JjLa-j i4 j i 1 1 !l diL>.L5tIL>.V! jj-C. i.i t iii tl ! j-^Jj . Lg_i OJ ^ IH «aj 

dVjjk (jjsj 1 ^jL»" (jrll <jUVl »1 a l«t l JjU-J i4jjJL»JI 

£—u3j^a (jL^ i^jJ! (j-oj-aSLI! tiLul£LJ,l u^Mpa 

.4j i mi < Tl ^j-ll " i *i 1 > ll i. i i mi I 3 -1 ) LlI 1 3 A1 ">■ i ^ 11 ^j_L3 ^ya 3_q_ui 

i«LuU,Vl 4 jj jJI 4l.;3tl Jjlj L*-^ jjjiljjj LuU.1 lJ j3 3j‘q 

\j a i^i tl ^.a dJ_i>Li jj-Si-Ij .«Lj>.L><j (j i n->J Ci j~ i_^jJI 

jol*JI iLfljl (_y^ 3jj_<jJI 43|jj1_Loj i(_£jl_Lll jallilll tliLc.Uii^ 3j>.j (_y^ 4 -U^Lc, 
L° j ,j33\ iijLU! 2UL^jJ1 <uV ‘c^UVl 


. J-li-a (j-a W 3 '- 3 LuU? 

^ Jiu^il jlLc. ^Vl j-ubJI oj^J' Jla of 4=*^ J4il 


56 




jUS ploJLc 


(JuJj JUfc (( LT^* -J ■! ^ 4_JJ*.l ^ qL-ujV I $. Lb d > <‘S>\ £j£. ^_JJU ^JLi J-J-4-U3 )) 

4_i_u&^JI 4 jLjj>. ^jjjLa 4 _cjL>* l " 1 ^ Juils . 3^J^-tIuiI ^LiVI oJCt> (_JsL^^_lC 

L£ I( JjVl 4 J 1 UJ! uuj^JI Js JjK jiLJI 41,1 J5a il . Jiiil j»bL 4 JU 
(_f_ 9 -uj tfjVjl t jua 4l Jju («Jj .J^Vl lutjJj 1 agia (J£ £ul>J i^JlI CuLa 

^LajJI 3jljj lj_u£ Lliij^a (jl^J .(JjJLlss i—SjJs! ' 4l (_£ jj| jjjjl 

I 944 j_jJ J-J ^-lr<-A 3Lp- »1 jLt£.Vl Juuj ♦ jLuiS Lr^ 

ojj! l J-Jj I^>jjiJI l*ujj ♦ ojj! 


4uvLU}U 4_l£L^-4 ^ i < (i 3 jlc cjLu^ £_c jus t <>juu Lcj 1934 ^Lc jIa 

4J£L1j Ljhj* 3Lp> ^JlC. ( j£>-oL1U • < s 4j3^ut_a ^11\ /tl \ 

4_^^Ljlj U i")J-A 4_Litj jJIjJI Uj .4_Jjl1II c>j-a\ j-ll ^yic UiUa l j^J 

I Jufc JuVj <__3jUU JlII jJI £) I (^Jj-lLlA) C_J LnSLJ I L-jJJ m4 „ \ 5*1»J lLUjJ t4-Lu-fl 

^(jy T 4_2ajj ^j-ullll ^Lal tiLMj th <?*>u Luji>. UL15 j > m<?j Lujj t JoLiuJI 
jru Lj9j-4_4 lLLj^L (jl£ *ojjJ Juu j-$_Jul SJlC. ^Jla ^LjI 

Cl A. K J_£> c_<_*_tiu_I I 4_4^e-C ^jLj 4_U^>. Ij-JJV (jl ^Jl <(j-uLti! ^ 

4_ul ^jLj Jl^Jj jJL^-Aj jJLlA juJu£.j .CjjJlL (jjjJ (j^Lc 

ciLuluj (J_jj>.Qj 1945 JjI jl t3j-dlJJLLj ^lc. ^I 4 j jJ 

lLLj^Lj <-_4U^ JlSj .ciJLI5 ^j-c ^Ll 4 Juu (jjjJ tj^J .^5L>JI JuAHJ 
V)) J I J 4j, ^ > II jJ4_OJ Ju-£3 ^1 JUJ>J1 I JlA C.t-Ujv 4_IL_UJ 

J-»-*-tl cJ-^ l£$^ <oUK ^ <■ . /^j o' 0^-4? 

oLjjLU «jut Jju (_jlitS .(((^Ita IIU (^LpJ (jlj^ u' (j- 0 

. 4j l 5 jJI tiij^Li («u>u jjxJ.1 (jyjUVI (Jill ! jut (Jli i4uall»JI 


>-*-“ lP cH-2 (J-“b Ur^W>^ 1950 f»yT Cy> CT^ 

^>LcuJI (jl (jjJ ^_lIL<_ uj ^-Llcj 1A /^tlC J ^ 

Jim cjj) < 11 juk ^ ~ ^ 11 I Jl_& (jL^ .«91 _La (J-^jlII ^jT ^JJSL^u J-A)) 

(jri Ml 4 '*-*> U c j_A j-jJLt-aJI ^1 ^1-4-uauVI Juju ^JJI WatSOIl 

a4_<jj|jul C.«-(^ (^jJI (^J^u-olSu) ^yuJju^[^ j-Cls^a 4_ujju>JI Ll>.jJjjiU 

^J-O-LUUJ a JdJ^^ 6^ 
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^4^ jjlL ^ 4jLj A 3~r.V' ^4>j LSj .(jLuL^-j^ U&j a 

^jlj t4 _lj>J 1 3jl 4 I I 4_jj jJI 4 -l-LlJI 4_3j_*_a ^Jl VI 3LoJl 4 tjjU 

. 4_til aIJuL&VI UUlJ 1 a < 4 t*s 1 1 | * t £j\ ~ >-~i ^"i i ,i <;. | i a S | ^ 1 < /* 1 1 

The Double c_JjJJI» ^jIjJI 4jLS a ,..*\ (jj) < <olj jj_ua jJaj 

.4 -LluJI 4 uUtl Luj^Ij JiwjLj ^^Sj^-aVI t_jjJt]l j-3j ^y-cIjSHelix 

4_jV 4 LljJS c-Jj-^SLa j_j| 4Jj-I £)IS Jl33 4 4jjjjISjjIS 3jj_uail #jjb 
^4^ .genetic (4 _ojIjjj-a) 4_j_Ll>. 4_4 >.j i jA LlLL^j-a ^1 j n LlU--v 

(J»l 1 h*m ^4—ij»JI 3jl a I I 4jjJlII 4 - l L lJI La t- < > ti^4 < n"n ^Sj 

S4_jjJlII 4-l-LlJI 4>Jl_A JJl5c_j ^JlII (4jjjJLI) 4-Ll>J1 4_j_u La I^jVI 4jvjJl1I 
£)ISj . JjLa-o j-SJlu jSLa j 1 JlJ j£ <jlS ^jJI clLjS jlc. 4_!jL_uj ^ 31*4 

LjJLc. CjLUjJ L-jJLLd _ij_3E_A ^j_A j!(Sf 4 jI i^\ 4(j’U^'L<Jlj 4 juIjJ! dL 
4_j_jLiLll ^LSLa La I .4_ij^>Jl 1 "> r 1 / >» T CjIj) 'i mi <- « 1 < <M 

^ 4jlaL>JI ^1 c- ^r LI Ju3 ^jlSj 1 J-LUU {ja SjL^JsI jJLs 4 ( jJj-4.a. ft Jlj 
{jyh (cjLuIjjJI) 4jIjjJI ^Jlc J t 3^ Mir. 4 _«_u_aL>JI 

*L>d>U*JI 

La Ij-iLj Ij_)LS ^j-jjJI JL».jJI Jl_Lc c_4j_C, ^JLlIa ^j-A-tTu La4*-aj5cJ 
4LpJ,l ^j-LA.^* 4 4 _aL3JI JjjIs ^jlS". ^L3^.j ^jjLaij (j_A Q^^L-saj 

J-LL3J.I 4JL^1a 4_j£UI 4Iuj_lL>oI £ja 4JLa^>- (jl < till! 4(j <i <m (3^1 
3 jj_4-o jlj^Vj j-lC. ^IjLus ((Jjsrl^r a» CjIjj^Lj 4_Lj_3_Laj 

c 3t^>n ^aJ 4jLj 4>L3-a *(Jj) < <n a 4j l£j j-llHI J^fclb (jj_4_4ij|j 4 ( _pa_L3_lII 
US (^LVl tiTL (jr £ vj -LLa a J-a^.) J<^>3ll Jljls Jl^jJI 

J_j_ 3 j-xitjj 4 mLij 4_jIjj (j-A 4 >jL ^LL33j 3j3LuJl! 4jLaJIS CxjIS 

. 3j^e_tIIjj juJuu I ^ pj 4 _La^>> JS ^LlL 
1 m3-L? (JjSj 4j-LU «^ nl^ij 0 3 A ^1 JI ^j^La-^Tu LjSj ^aJ U 44 Lll Lil 

V ^LlTu-J JS ^-5c_L>JIS • U” CxjIS lLL^S CjLa^LlI^ / ^ ^Ajlj 

CjII jjJJI '>-*- l - < - LI ' 4 j Jlj^j>. ■ L>, ,..j ^jlS^ j.<.aJ I j Ul 4 Cj1 aJ 3ll ^_a 

LjJI 4_j_a (_pi ULjS 4_>.j Jl 4 (jj_4_4jj|j (jlSj .JUI 4J <- it < »n C^jIS ^pil 
^jj_<jjj|j ^jV 4 ^JlULj IiLu_uVI 4 ^^Lc 4_U3 Up^^U CujIS ciJJj ^_aj 4DNA 
4_jjJ (jLS (j 1 0^>* (_U ‘ULjSLI 4 aU j ^S jjgJI 4 j jJ ^aJ 
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jUS plain 


J 4^jJL*XI L-JLLD^ ^ ^ l£JL^^ (^jX (jl£^ Jl 2^ . (jj_<_ajlIjX 4-aJLjL-lX ^.uSLII 

^ ,,j r, U ^ ^u-uUJ| jJalIjJI I J_&j Lj jXI 4_u_i 4 \ <>i» a C-JL>. U, L&VjX t^Ljj_ui]l 
4_3j-*_a 4 _j JlX CxjL^ OJ < <m!j (jl i _ ;r J-C .((^-jJsjJJ c_XjJXI» <_jL£ 

♦ ^_Lcw QJ ^ a 4X ^SX LjjXI 1 ^ i ^ * <j| c_xJtJ CjU-^JLj 4_Lt-u Jo> 

J_A :Cj1_Ll>JI (JJJN. 3j_u£ ciXLuk d<jl^ Ojse_Xi J^Xj-a ^JlxX 

^ *" i A Cj^Xj !jjs jl (^yO-Lt-u-Lt-u ^j_a <Lj^£La ( JT jfc 
Cj L-lIL-oX Lj ^)-dL>* (Jj-j L^jjX 3jLU_u Jlic. 4_U_aJj_aJI (j ^£ L_ujj^ J-jLlJ 

3jm« 11 11 <>jlA ^LjV! jl>.| , 4j < M ij-flil ^Jbu qAj^ jXJI 

Ju9j ..«(jLuj| U^jI JuV . ^jLujI U^l JljV)) ^Jl^Jljj IjXL>. ^jLSX.1 £j X-J j_Aj 

U-t^ jXl3 4 L^_Lq > n^l L_3jJtj l_£ ll&Ij 4^- L La J^I/Lc 4 -jLj C-ilgi*. 

^ 1 r. (jL£ 4 LjjXI ^j-c ^*iI < til 111 (j_a ^jji^ <>X1 < cj!-Ll>J1 CxjI^ 151 

*t3^ 

oL^ 1 <1 & (jlj-seJj 4jJjlj^_X JlLa 

1 a Aj 4 _l*_u^JI CjL_uIj jXI ^yC ^XjLa IjJ^ 1 ^ *(J^I La^jj jJulj 

^ LjI^ t^-AJukLtiiJ l_(^ LoJu^: ^LSl tLt^. tj^j ji uL A 

\ ^ (f< Zjj (jj-& o^XJt CxjI^j . 1^13 j Jloj ^pLl) ^\SLc^-c 4 La 4-uTul 

4JLjLa JLjJw 3j_a_a_j Vi 1^1^ 5JL_u_a ^Ju-salll 

La^ (j ai»ii gj J^VI ^ (JLl>JL^ . 4JL-4-C. 4^^-*_OJ 4_aj^. J_a 

^jJl t_jl^X*JI Jl>.jj V L>^Xj 

1 ^ JluJIjjij L^j ^j_Zj LjJlII 4_j_Lj (J^>.f 4JjL5e-a ciiLufc CxjI^ 
L^jL^j l_Jj 1!I 4jLi^ (jr £ Lajj^s (jj_<_uj1j j S L u ^’ 

t(j^ ,<.u 1 ij i_Lsj L >a CjJljJjL^ .4_uIjJlC^ 3jjJiJt_aj ^i*J! Jlj Slj-al 

1 ^",r 1 U"i, ,,L ijy I(Xl 4_}j_A>jll SiluaXI 4>Jub 4 jI JuV t < .>>♦ tl Ju^il 4 ", y>>r 

Cjjj -x- \\ jl^Xj ♦ ^jLLsj. t (i 1L 1958 3 L^jV -1 ^««< ^ < ^c. ^L^jXi 

^ « is nj ^jjlu (jl L4] J^jIlXI ijfA (jl^J (Jd- U ju] 3j_<_ul ^j-C jLuXljjj 

^j- 44 -jXj ,4 4 j a i c. J-jL^a {J ^£ L^lSj JJuj ,j\ ^j_a Vju ^-.aToe-a 3j_u_u 

4_ljvLu3 Cu_)L^ Jl3^ 4 Ll>j-^Xi_aJ ^-LLtJ ^X j I 4 4 j1 Jl>. ^3 ^aX L^jI j-aVl 

4^Jj-j_aL^ 4_*_aL>. CjLlXLLd ^>U»a j-u5o i^' njV_a ijr £ 
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.aj,Lc 

(J-Lc. I-Sl ■>" f,l k ~t (J-Je ^ I a t-jjltjiLij »»Uj I LjjJI (Ja. JjLao dul£ 

4 J LjjJI jjLi 43j£La *"'' ^^jjJ2 cojl^j i^LijjjjstlJI L^stSluj 

uiilj /jja Vjjj ,<jllji£ 4j| (jl I Sjuij j_«Jj (j^nt (jl u_J_jJ (J£Li 

(JjL»ij Cj-jL^ L^_iT (j^o jJljjj . Jj J M ia (JjjJa Cr^ ' 6 i "3 t CjJl>.j 

. LjjJI jjjjSLi 3Jl Ml a (Ja. (j-ia. I dh 0 > " l '‘’~ o' >- 11 n-^3 

l^JTT l^ltl <_j|_JJ>JI Jj»0 (jl ‘(j-S^JI CJfljJI l"nLlf.I L$jf jJ i(j£L«J (jl^ (j£jj 
.(Jjjj 3jJL>. ( _ T a 3 CjI .^i «It 4 jj^ Cj-iISLI Cj-iiLc. L$j| ^J Jj 
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ja'uAW SLo. ^ 4iMLI (I*) 
Alexander Flemming: The Man and the Myth, by Gwyn Macfarlane (London: Chatto & Windus, The 
Hogarth Press, 1948). 

L r* O^i c ‘ o' (>» ( 2 *) 

.L-5j^i »_jji-v 
. LJLLajJ jLa^fu 4_uJua (3*) 

4-jj) a * II djl jl <>i a ^ j 11 J <j-a Jjl <jL£ ^LLaj^j (1912 . 1827) Lord Joseph Lister (4*) 
. ^ (cjlj^kil) 

.4j £a 4j>-jJ 21j 16 £ru La JjLsu (5*) 
jl t<UU (Jjjj 3 JjL». ^‘- a (_y£ ^aJLc.) japSL (1915. 1854) (6*) 

.1908 fU 
bacterial antagonism (7*) 
^ Jaj- Ll il ^jjJjlSJ.1 «Li£.jI tbedpans (8*) 

David o>“4i tJyJtj (Rutherford: Simple Genius) c_jL£ j>a jl>j SLa. ^ 4J>LUJ (9*) 
.(1983 .Hodder& Stoughton jlju-aJ) Wilson 
.plus?achange (10*) 

j_u£_j Jjjjl t—u^jdl 31 Ijj (jV ^a3 4^1 Juj 4_ta.jJJ CjLbtJuJIj 4 i» Mill a ^ j ^ 1 ^ A > SljJJI (jV (II*) 

^jJI) <_yaL>>$SJI ^j^ll :<±jLsej| 4jjlj LcLu (jjLiAjjT j_jij 1905 ^Lc. (12*) 

3jlj_>JI 4^>-j^ £_a Lfcj_du 4 -uLiSj 4_iLuaJI ^LuiJvjU 4_i£.jJJI 3jIjj>JI <_yj3j ‘.(<_ylj|j-a . 

.gravity (4_u^jl) 4JL3 j gravitation J^Lu (13*) 
(jl£^ Llj .4-u.qj^flJI 4_Lajjl^i ajj »>»• 11 ^ A> o ■> >"ij _L2 ojI^ tSjj^ i^jLa aJLuL>JI (14*) 

1 ^ t ? 1 a L , „ j (jjjia-jJU Jae-j a] I jj tJAa L^J (j^td 4JLLji 4_uujl^V! 3?j-al ty>-J 

(j^Jj-a Jjjj 3jjL>. oJLj <^2ll J^U. cr al*J! l^la- Ml oV t4jfs^Lu 4ja-u>>4 J jla- (jA VI tiilj (j-a 

•Ufcaj-^ ^ ilj^l Jji c^ISj L^Lp. ^ 
.dl.tfl’ntl ^ jl cdjUl Jz a- i.Vi . .puritanical (IS*) 

.snobbery (16*) 

< <er iUVI ^ai*JI ^a-oiL Lslalj 4"3 tst\ LiljV-J (j-u£La :^j3~..ia (Ja-j ill jl <Ai«a» <_jbSJ 4j^>-lj_a (17*) 
The Dilemnas of an Upright Man: Max Blank as a Spokesman for German Science, by J. L. Heilbom 
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(Berkeley: University of California Press, 1986) 

.c'UUl.n 0^1 erA (18*) 

^jl jLjfcj . 4_!j_)_*_a 4-aj_La_La 4_LJj^ILjVI JuljJ (jjjLfij t 4jaLLaJI JoListjl ^j^jLs La-4> (19*) 

. 4jL>-l*<rn<il La LLai- 4_aJ <jl cillj 
jL*-a CjLc.L*_j/^U (jyQ 4_aLal £JjLj l_u£ Jl3 (20*) 

^ Jeans J-Lo. ojJuu <lIJl^.j Rayleigh 4_JI J_ua jj Ju3 jJ *.T CjIjjI jIll 

4_I 4jr jL_oJbL)j ^yjLj^-tS jLscj! 4 jlr. (jr ILi (jjjLSJ 4 m a V**n (j-u jjLSJ! 

.(dJu^L izali ^ jJI) cM! JLioL Vj L U-',np& 

j*j-a-£ La? ‘. U-“^J 4^LL (^) oU-A (j-« *L>-I ^11 ^ <jj (21 *) 

(JjuaJ! ^j_a^ t_£l) 4 a ^jLjj .jjljUll ^,1^. ^j_a5JI I JJt> ^-u-uJiIL> 4^LLaJ! ^j-a£ (j-C. ^H-u ^$3 J-*-<aJl 

.dL^L 

. t U< t 4 4l2_u La-s (22*) 

JjLscj ^a-I 4_t5L!j JjuaJI ^j-a^ jjfc 4_a-<-ot J-a^ej Cxjlill 0_ul ^jJI jjfc 4 jI 4Ji_uL>JI (23*) 

4 Jj_<_uVI ^a-4-tijJI {j-C. jjLuaJI 4^UaJl (jl (jjLlAijT OjjI (jy>- J51cu 4^LLaJl 

. •—(J^ Sj-jLUI 4lu-uLu-4ij t_s^c, ^jLLaj^-i i^ljAj-lm (1945.1863) Lloyd George (24*) 

.4^^ilul Sjljj 1916 J< i,"i - (j* ^-U 4aic. jIj! La^a 4 jjjjJ, 1 jJlj-aVl ( _ y lc. -L2j 


Cj-^l ‘tln^-aL^ (j-a J£ Ly l£. 4JLU3I ^Li. j-ioaj (25*) 

.4j 4jLjJ! CtflMf .l 

<pj|J LLiUT JjlUJI fjc. 1918 ^LUI ^ 3 j^LI^Vl c*^c.jf iPJI 3 _>p\ (26*) 

. 1987 27 (oJlU) The Daily Telegraph <__at^JLt3 ^ i^>»La JL3-a (27*) 
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3-c£L>JLi «bl i^«l*-ll LujJ (JJj i_jIjSLII I jut 

(J»l i n~Mj . 4 jl mi U 4J£LoVIj «Lfljj_LaJ| 4 jJL^J,I 

i"< 31-v. JL9 Cii^ (jl i—3 j^.T <jl i '•<—3-1j-U aL^ 

jj-C. j L» ytl lJ&juU 3 fji JlXJ ^aJ «SU,Lc, 

4_jJI ^Lijtj La (jb (aba-Las jjjJU 4-jV) 

in M >*i ^ ii .1*^1 1 i> 4 _l3 ^Jljj ^ i.n j-& al al»tl 

(j£. L I jLa . Jb»JI ! juk (jJJ 1 a V I>1 La-«-u! 
aba-bLaJI Sat »jjt-iT1 jjLllss tfLjo >. 
tj-A jj? jjSLaJ 0j J (j-* ^ 

Lbajl (Jj/LlII Jufiij (_£ jJI La jtu . al a lc~ V -SjLj-iljjSLau 
O? V C-jjUJI ! juk of crJ V^’ c4 
ilijLauJ! 3_LajVl 4 I.iji^tl <LLnij Cajl£ La (j_j£L 

aj-all (j£L«J Liao. i(j^aVI i^HI ^alatll <j! ( _ ;r i*-<i-> 
i_a£l_L*JI 1 j j 3 < 3 <»^ j cbjLi 3Lp> 4 _l 2 ^ ^ 3j ^j| 
ja-llc. . (2*)jHauj^3 .j» .i_3 tflc.3 Lc£. !jb*-i ‘(^Lii-a) 

(jj.J 3Jj3«a 3_jj3 (jr^li Mill (^1 L2 jjJs ^j) at-itl 
aLsllaj JLiaa. tS. 1 ) ‘ 11 *b IJljJ JLa-aulj ^1 aL>.L>. 

. 43jL>. 

liLa tjlj-aul! 3 jL>.VI 
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A'<qa I' A ^ ^ 4JLiui^ £)Lj ^LuTail ((Syisej 

jjZLftJt ^y ^jyjLuiu |*Li <_L_>J! ^y 3» m>! jJsj .^_^L ^JLc ju y^ 

( j-C. y y. 4_L)I ( j-« ^L l ^- i S^-uJI y J_<_ul J-3.S . L*_a yJjVl yL. 

clijLJVJ i_4^ <(f jJI (_jLia^) j*jJI CjLj^ 4j4 A»l 

<U-<-ul y^tlaj y&J' J-3^ t^Ltil y y L? ^Ij-j J . j yLy] 1 y 

^_L>. 3 ■ ««■ yij! 4 Jjj_LJI CjIj_u_u (jyh (^jsz- 1 ^c. _} pjk«fl 

y^yl j^j . LL!-i (jjy*VI 4Jl_a V uL^JI I jukj .I jjt y jjiLA 

Cx^>~ <y (JjjLLII c-c^cj ^jjjJLfc . t_j .£ 4j|jjj| ^JLc i 3j^ 3j-A lJjJJJI' 

y>j-*-J 6' ui-* (In 3 J-C yi J^vjJI <>^_ui*_A Lt 13j ^jl 

j'jl 4 jV J5j-LJL 4_ujL*_a Ju>*I ^jUjs ^JLc .iJufc ...J-Litil 4 jL_p> 

*>.jJJ_J_ lJI ^j-4 Vjj O-lTiJ 4_J_Uj_>0 4 j^_lLj j-GuJ 

4 mi 3 <1 Jlj^_j £)| j_A ci^LJ! (j!» 4 jjJuI ^ < <i ^-oJl 

3jLo» IjL^I ^pGj (^jJI L-^j. Mill 4 _u_u_lIL 'jufcj ♦« 1 Jljjv. LiSj. mi a 

j Lm < mj jl £<_j-4jj <J£ ^ g < 31 j (jl <jj_i !jj4 ^ 43, v 3" yLc <CulL j^lL_ujj 
(j I fj ' C, J-*_J L^- t -3 JlC L_uJJ 4^-Ajj)^^J j-UfcL^>J' J-JJl3j ^ ^ ^ r <3J> 

^jJI (>CL>.LJ1 4 _lLLJ 1 (jL-l-UJ (jl 4_3jj_L J t^4l . IjL^ (-^J, Ml 43 ^jyic 

C-uSLII 4_<_ulj_} !^£l C-l£ jJ! £j-A ^_uSLI 1 1J) <>> 3j VLj (JrL JlLJl' cJjJJII ^ j<~\ 'tJJ 

IjlAj tilli ^j-c Vju Ij-43Jl3Hj Jj 4 CjLj_L31II ^1*jj 

LoLaju-^l (j t_jl«Mill £ru^_L_<Jl Jl>. I j_lc juaj .<(J^jlI! j < m 33 3^.lj-3Jl» 
4 -LjjlIii cjLaL3iiI! i^u ^j! v yi» 

^jl lL^w^I dlii .«1L| 3_« 3^iy L«ju£. J 

3JljjljJ! yi 14j mi Vj I Jjv. J_tl3JI 3^'j^ yj oj)ljgj (jl»Mill ^ULLI 

4»1 < m (II Mil tc-u^ il ^<Lj^jlILj ^ ^4j^_uj_L>JL l_3JJJl' 

(j-« 4 -«Jl3j y^. ^j| V 4 jI «L>.jJl 1 1 Ji3*_a Ll£L« !JlC yL*JI 

4_5tJ_43 CjIj_J JlJ> 0 yLLl 4_J I VI .4jjjl^43j t^J Milt' (J.U. /_y' L-3-t^j 
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1 Jll>» Ij Q *j pi La i4_l,Lc. jl pJLc. (j_A ^tj^Jt 4 -Jla q _a Lla »1 < n ? tlj JLv-jJLl 
a j-^jLtTaj ^jl p^ ^^ ^ V ^jjs ^-ujvLa aLLLu Cc>j (j^Luji pJLc <jl 

er^ p-0^Cr^l 6' <J^? O'j 

Cj!jI& (j-° *-LLj^ 4 j>.jj ^jK ui 4-u-u 111 ' AJufc . ^>U! JulC. 4sz-Lu*a 

. L&>-jj L^ JSjjj *1 1 mj L^J jj i tt tn V ^yUJI 4JLjJaJI jf\ £i ~<tI j J_aQ]I 

Ji j ^ < 11 £. 1 e) 1 ♦ 11 ^ tx <11 1". a \I t | jmJ 1 . t i /* tj t, | i a t d i A Lj J^jQj La-)-3j 
< jL£ CjJaLuiJ La . 1_Lj_l9j C> t ^ jJI t^jjjjLil 

^j_A £j)j^>J! (jjJLi IpJ jJ Jj_A ^jISLaL 

^_j_a_>» Ij ^»lj_ji 4 -lLuoVI p_&.i}Lj L^j ljj_uoj_>. ^1 i4_3_uJaJI _}jJl>iJI 
4TlL-£ La-i^ CjJl>-j JlaJj $j_<_ujVl pJLtil (jr ^ CjLjLstHlIj CjIj_aj>J.I 

^j-o-LtJ Cxjl^ LaJlIc c-t-lSu L^LLoIowl t_dJ3j 4_I lj_Aj Qj < <i a! j| j_>» 

4_Cj_a-5c_a ^-3 L*_a l_A_£_jjjj_uaj th rtt'vl dJj La) CjLj_Ljj^LlII ( jr 3 LLu-3 
£j£> Lj pij . Ll£ I Cjjjv-L i> La_V ?f. 3jJ CjjT L^XJj t(^jJ 4-A-3 J-3JI JJ ,^\\ 
JLjj-j ^jjj ^j-A aLaJL. LLo^ pile ^ Llj 3j£La ^1 ^jJ 

JjLxl ^^L^-aLj ^jL^ < 3 j K, '°\ tjj-^oj-A c>^ 

. Lt- i - i ^ ^j-ajjj ^J5 j_i_a^ j-A (jy lxlu a La (jl Sp^jl^Lt_A j^ylbw 

4_j_aJL*JI 3Ll-->J ' ( j-c. cjjLstlu ^jJ! j_A c_jL uSLJI Ij_a <Jji^I (jl 

4jjJljJI JLa^V! jJaiil pjuu 4 SUlU l-aJJJLI ^jLu^j C«j \“>*I J^j . LgjjjLcj 

_j (jr _Lj^j>o J_aju pLt2JI Lid U~ i <iL (jj^L (j\ jIj VLjj L^j! iJT ic. 

.« Uj-aIjV IjllaJj (jJLukj LlA Ij♦ XHt 4 Jj_La ^1 p_A CjLa-lL-J jl Ju-ol » 

(jL j g.L a—LlJI ^ > jj - j j^ 3"11 ( j_A ^JSLcIi 4 jI ^ic. c_tJjj?eILll ^Jl j_L_u j^^ 

3jl -><Uj pJL*JI (jl L^J pi MlU JJ-aVI (jjQ Juu pj)) 4 jV jHa 1 jjjSL 

/ n-a-M pLtil ^y t -t- u -U ^ c-.«- Lv L-cw ^jlj. j < «n 
4^L3j.il aLc^Ij 4-^j-*_aj aLc^VI ^1 SjjjlII 4_Jla t j_A ^j^laLlII 

j. <ji itt 3^ ^j-u-Lv (j_A p^jlj *jL>jyL ^^yjfcLllilj t L^jjSJTlaj V (jjlil 4 _ju_uI jil 
£_J3 j i^jJ ^^pil 4^j-3EJtilj . piL*JI ^L-ujVI ^j-U-Lv (4jjJt^aj) j_A> . 

^J-iluJJ . >Lu jj^' ^»MlA ^ AJjtViti <±<-Sfe.lii JjLa_A ^ ^jJaJil O - J tt -J I 4 Jj_La 

J-LXI-C. ^_jL_uJI j)j-3JI 3_AJtl^uJ CxjI^ « ij~j L> <» 4_a 1£ - (jl g> tJ 3 < uilij L-aJJJlI 
^j-uJl^JI Uib ‘4_jj^c^il 3d>^ o-^ V t L^jLaL-u-a c^j_aj pj-L-U 
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4jLj j, » M l J (((JJjisiiJl)) j_d £jil| I J_Aj £jxbjj|j ^LgJVlj 

4_3j_5e_*JI 0ji_A d)j q~ < ill Jl3j . 4luJ,l CjUIj-oJI i'll j (JjJl cLUi j- 4 LLcu 

I^-uxjlu J_a JLx! J_&J t ‘—j_uLajILl C_3 JjJ,I J. ^ mm 1 nJJ . ^Lc. 4jLo-iV-i j_a jL^t 
4_dVl 4-Lu.aJ>0 C_xJ5CJ <r^JLM Jji jl)) I 667 ^Lc. c_u£ ^jJI i4-l5LjJ 4-ULqjfrJI 
j-a 4-j-uo jj tc-jjj jJI J^jlIIj ^ t i mUj cllllj .. l^r.Liu^ j-A 4jj_jL>LVI 

• VL ^JjJI 4_ulu! U-3) JjuU Jl 3 V ^jSLIj * «GjLq.l5vJI 
4 S m mU ^l£L>»VI 4JLLc J-^jlII Ijjl^Ju jL> aLqlaJI cJiJjJLl (<-^i <j 1_4^ 

IjJLaLjLJj 4^_£_jLjL*_a j_c qLoj£ j-L^al iinfl Ijjj£L j!j t^jJuLlL 45 s-<-u-^lU 
jL_u_iVI jj£ V» 4JLaLaua V *}LajU ^LLaLua 

lllj ..JJO <>> 11 Cj}L_ujj j-C. 4_uit ft j! (_j_II ^Llbfcj j! c-.i.'vj~< i mj ULc 
I Jl_A jl_3 i LjJLc 4_J t ^ , ,,\ ,4j 4^>Ul cl]j< u,i 4Jj-»- jj Jlj ilxse-i j_u_<aJul 

J^lCo ULs I Jl>. JljJuI L-jJj-U jl . «CjL^ La Vj L*_3 j 4jJl?cj jJ t 3 MiVl 

j-al * La 4-L/Ja^-b j! 4jjjjeILl JjjG ^Lla »^g-LJl (jJu-aJL 

jI clUl . 4_c£ j JlC. V j_q I Lt 6^ - jlj-^LLl 4JL1GJI ^_cC 4_j_ujj?eI<JI 4 -^-lU]| La! 
^ojVIj 4jIjJLJI Jiielij (j! 0^*$ *^Ll>JI CjI^j < mU JlLc 4JlL<a ^JL*J1 

^ Jl>-| 4j>-J)j-L| ^ Ju3 ^JLc. 4JL>- lGJJJ,! ^ys^ju^ . 4GJuit_c ^_ALL_a 4 _l£ 

. 4jj) <>i ♦ II J^l J-^Lj £j-a 4-Lfc T u^a j_jLj L&J^J t t CjLi^ 

jj.uVj.SILiu» jj_^-jJ ^jJ 4 _l_Lc! jJLiw L*_£ 4 Utl jLscUjV! jL^ I jSLfcj 

c his^n V 4 «>>t! jV LtjLiu ^j_t-o! 1 11 <7mmLjJ j- uTt-ta jjL ajj 

.CaVUJt 

j! (jj^ j-^*Jj t Cj 1—Ij_cj_uaj j! i jl 1 mi it eJiiji,! ^jL-^j j-*J 
111 La- > _a 4 ^^Lc 4J j_o_lI La 4 -L uaj^ 4^t_uaj ^LlLsVI 3JlLu jl» . L^j IjILjuIuj 
4JLj_3_>J I £Jl& j_uij^ jIoj-C. Ju3j .« 4LLLL j| 4-Sfc-pe-<.^» 4-uIaj-3]I lJ lA CxjI^ 

I^Lj 3JljJ_1o 4_<jjLa-5tJ mi g~tl ^IjJI jjJtJ V» iclLIi 4_i_u-^aj 

j-a! cilll 4_5tx«^ CjLjI jV 56 = 8 X 7 jLj 4_<_uLa^fcj ^1 mi g~j Jl>»I ‘l^Ij 
^I sL>^ 4 j! j! 4_cB cl]j< <% a (^lj (jloj-c JlIc VI 4_<_ijLaj>JI l_LajJj Vj .^j^-^- 4 

. C - 1 -gJ.C Lo^ - IJlA jl£" t jjLi mi n I Jj^ ^j^-3-u Jcv I .« jLfcj_JL 

j_a C« 1*41 4 -jLj j » mij 4jV t^ILu jl^ 1 L-^w <G 1 jA_u lll^ tj_aVI j£L*2J 
J-usjUj V LlILl^ t j Hflftl <L>j^1 Ij-ji^ ^Lbtj ciJjl 1 nil Ijla JLoj . 1 U-%. 
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. 4_3_uL>JI £Ijj 4 i a c_ijjp C.t-LL>. Jl^>- JlJU VI 4-Luaj^ <±^>.LJI 

. ^JU^. I ^^ZLuLu-ul oL>u cliLOJl 4-C.j-) » ULJ1 ^ jJ jj_u 1 Jl! 

Cu_jL£ 4_j_u (Jj>J L*J! c.oe T l > J 4_u_u (jjj- A»tlj o-uJjVI 

Jj' je i9 • Cr*i (j ' * ’. 11 "- 1 <1^ 6-° uLp-^' _>^T C 

JjLoJLI o' 4_3t3tj *Ul*i! 2 j_l« cilli (yu 1 rtflt o' oa_u o! <-^4J-U 
4_tfuj9LLa Jiaj iL-2 jitHJI I JlA l j-a ^jJt (jr ic o^LIj . o_a L 4 ] 
jL^_jj!Luj_^ .4 mi r t L$J t h 3~ 'fcj o' (j-a J-c^a.^1 3 jl>J' ^JL*JI 

0^>*j3j_u' ♦ ♦ ^ylaju lx_4 JuLL 4 jL ^liu Lh° ol * jj3l_t' Jj-3]L lJjJJJL! 

£yC. ^ »>>A4 :^_AjI£j3| |£)Lj ^jJI ^.L^JjlII o_a 

(jf oL£ 4\^o <>* <j-°^ ^ o-L^ 

. JjJu-^J V oj-L-SLt_a ^q_A i^Ukll o_a 3 JlJ Ju>. 

cjVLSJLI 4jLj£j olj-t^UJ.1 *L3ij o-c. ciuJ lj^U ^ <^>4 <_3]JJLl q>-» >^>-L jusj 

ljj-*J (jLj)> ^! ^ jjl ♦ 4 -LC. I aJI 

i j f jj Lj^CjlJ (^ jJI (J-4JU ^ujLLj Jl>JJ V 4jLj p ^ A J 

oJ» :l_ 3JJJL' t 3 j <sijj .«cjILj>J,I ^l_ul 4 j ^UlU ^L>JL» Morpheus 

o' jSjuj i La (jij (4_»LlSJI (j- 4 ) ^i^LL Ij^ojJlj IjJi^Jjj 

«4_1jJjJI 4_jLlUI IjLi-^ILLl ^jLp^VI I ^£> ( jr A 3 Jll>J1 4jLSJI 

Jl>.| ^lc Q^SLu JijjJJI JaLu (JLc i^mi n V 3j, i^1>iU 4_jL^JI 4^LisJ 

Julj-o L^K 4_jjj_c. ^Jljj t^jJI -ij-3J! (JLc 4_jl» :(j-\-u-uL<till 4 _aj_g^>. 

cjVL3_U l_jLi£j gi A, Atl t a ( j_a l_3JJJ.1 

4jjj»_uo c_jLUI jl5cj Jl^ (3^-Ij - Lulj (jj-iTtSL IjJIj Lo ^ jJI j\ Ij_u£^ 
cjVL3_« 3*i Ij_3_j ^LU! *\ LLp.1 ^ <i . (J-^j ^IjCLdV! 

4_>jL>iJ 0_jL£" 3 4 tdjJiil 4 _j_Lj^ L-tTu^I lLI mi >11 

o' ojJ o-«j <>>j V o ^ f 4 J ^3-^3^3 icJiKj oj-i o- 4 *2 J-^LA 

3^'o^ (jr^ L^J^O 4_Lj_4J ' 4^_u^jj . Lajj_<-^j o^L^j 3jJu lLIjJIj 

»1 <^4 4_jI 3j_c jj* \ t_jLi Ju9j .jjl Jlus cJiJJJs! L- 

tw^pjLtlll (^ Tu - aX l ^yic j- uJL l' ^ (J-^aJI (J-«i^ jjySJ)) o-*-« 4_U_U 

oIjjjJIj cJjJLII I Jla JLc <—tl>u ^yjjLcl^uj La cjju>.^ 
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piaJI 6jgjji 


' * > ^£LJ 4 Juu (jl Cmii >j1 I nil I 'IL*> JU3 (JuuiJ-lluJ « Cl LftKJI )) 

.3_iLuSLi 1 J Li^luil (jcujJ,l (jcaijJ,l 
4jL<S (_y3 4l"is"U 4 j» i^iII 4 <i^U (jjs (_gjJ! do-Lill <_3JJJ,I i-hhu^ 

(_y-3 Juajj «Lo-^JI (_y3 (JKJI I Jl^J (j-2-ui-sJI t- i 1 i ni l I 4_iSLlj <4uitJ 

I juk ,j_ikj (_,-3 44e-da!j V JL3 L^j'^jJjLo jjLa 4 c.Llus 4j| 

3JLJ (_^a jjlJL^a 4_p-l~~4| i_kll Cjjljjji JiLa Bragg 
(_y3 L$J Jjn-d «.LuJL( !^Ss 4jj_Lo ^I 4]Lai jljui Jl>.Ij jjl jluc.1 Jui3 <3 Jl>.Ij 

4 * 1C ( J_iJuu] Sjjjj-us V 3j-l3u Ij a 4nusj i _ ? JLl!l i*^_ij| iI|~* 

. L^u^ 3 jl>.Ij 


Vj_^3 <u_lLi fJLc. ^1 4-s r i •' »» C-lLiS J * .^-. W ) 

(-3JJII L&c (j^-iVl_i iScientific Process 4_usJL«J! SjjjuuuJI J_p.j n-fll im~i^VIj 
3jjj.j I nil (jluui (jus (_y^*4 (jfl-4jl*3 (_|_$L>. ' 3 4 .^Jl VI 4_uS ^ylS 4 _U 3 j^jJtLI 4 3 , nl3tl 
. 4 jtl« 3 ,VI 4 _lLl3CJI 1 fijULiita jjJlc- J4 J .VitLi JJ (3 jjjJs4 4jsUtl 

(j^Lc.VI jUaHil Ci i «i j T 4 «j j Li 11 i_y£ 4 3j3->JI (jl» jjLiiJI I Juk ( _ r 3 i- i"^ 

^ l ^ j i i i a j j i j s m i ijjj f'gnii i n ^3 ■—s i m i "S I ^jsLs. v l^jIj 

i-Lal mi 1 11 I ■! ^ i ii tLojj (J-U-C4 I JUkj . ii 4 3j3^.tl 4jl<~ (j^Li (jl (j£Lc_i LX 

j_cj (<jSL*cd (PJI 4JVI Jacques Monod aL>. i.S-a-X i^^aai 
jji aL>. £-a Ci a 1 j_2J» JjIjVi 4 ^ 5^03 ju>.i 4_Lc. i_j 3S jia .L^-psai 
4_j_daj-3_i LjsI *^ 3-1 (J-^ (_ 5 -^ 3jl!iVI i^ajg* (jl ^jSLcj ^JLslJI ^jLi-ujVI 

i^asj-ai f J 4~4 j»jj Jju (_y3L3 ^4^-9 Wj 1 l^oc J3 ^°li 

.«3jljJl>. 3jl>.|j i dU ~m 

4_jjLiJI 3j_ai (Jjjj 2jjL>. JjL»JI j^joLui jca iJjLaLij 


3j_ij>.^II Sailajjai 3ljJ,l cAjjjJj <(1980 j»Lc. i^£) dLiAjSLH ^ 

c-*d tvi, ..1 1 |j_] juiis. 4 3h-3- a 4 _ajjJ;ij I n,,.a ^jVjLiuj 3jjL>. 3j-3L>JI 
• c3."" a jj i- ^~ i£l oj- 5 jt' 0 4 L»jVI 4;u5Lidl ‘ : ^!-‘4J (_ySIjaj'CII (j_jjLai 

Lil^ 4.■ 3.X tl 3j£La ' * (j_* ' I a a I tilli ^jus IjuuVIj 


I . 4uijjtiO Lil^ La I 3 dri^jl I 41 (jjjjLxu 
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pJLaJI Jy? 


^ t tl rj£_ LajLlcvV i_jjl_5tHj ^L 2 il y CjLl/JojI 4lLu-aj 

JjI > M <3 (Jjv <_ylc 3j_}Ll 3jL)JU>» 4 _uI_U 3_X^ L^-La dlj £ya V Jlj L^jIj 

(j <i 3 j ^Jj . J^>JI L^jLj (jlaj <jL£ !il il_^Jjl_Lj Jil 0j_tl Jo.1 £>£j 

3juJo fJ! C.<-5eTull Ly V i4lj^»sua 4 jjL3J,Lj 4jL11 mh^I jj>oLlu 

(jl J-j- 9 4_yiy<H CjLjjjILj JlS Jo I il Joy y 

yio i—aj > hIj*4 Jojj V yltj tgLiLiifej 4_jl<ui ^IjuVI £)l y . 1 _AJl5cj 

3jjj-u_u £)V ^L C laI ^1 lyLdoj j-laj (jLj 3^jJo L^jLj t^l^. I U£ i£)Vl 
, 4 3lVn HA l-icl JuVI J_3 jlJI 

Lrr l_ptj tJ-4£. (j-« j_& ^Jjl!! ya *l_LJ! ^JlZlII y dJJJtl l-*T^ j 1 j 

jl^Jj . L*JI 4j>.L>JI ^cju Lc IjjLj yLHI 4-Jj) U % i 11 31111 JL$x. VI <jtj 

cjMUI cj!j }i nil ^_y y I 4 ,u <i <Uj *>1 jjo ^Jlc. yLmtl y_yiiJ1 J-^jlII c_yl 
VI jt(j;y>JI <-3y y*oi (ji ^Wn»t y jl tyu y^Vl yy&lijlj 

2ULiVI y^» Jl^ TuJ LI J-AstUllj (J-ujlcj) oj^t I <: ^-Lj C.<-la y Juu 

^l^j (Jj)I r cJj. I JlA y« yill 4 _jSLu_o^i£LII CjL<_ oIj jJ. (X-ray) 4 _u_u_uJI 

4^L uu ^I ^xuail Cjjjijj ji j Mill ^LiJajj jl t4jijLtaJI (jjLjlII ^yjJ 

Vj ♦ oM <>> ♦ ii y>. ^y 4 _jljIj ju^vi <>Jla c-ui^ jl3^ , (j jTu-u-a y^.i y^. 

^Jl311I 4jvj| 4_jJLj_ 3_>J I y Lc jJI d ^ II AH I (J I lLLlm 

. cLuijjyji ^y*ji <_ 11 > 1^4 ^j-ojJj ^ ii 

tjjl jlxaj jjjjJ L*_u cx^t-JLb . (jr ^Jjt]l ^Ul yi ojjl>JI Ijla yjujuj 

. 4j^-3cH]| JMiw yajwJiU 4JL11 4_1 l^j CjLlCj^I 4-cLu^o ^lC. *■^ 3j 
tHypothetico - deductive ^^llIL^VI. ^yslylVI 11^ ^jLu^uj 

(j i yij i^ji^. ^laj-ji yUf Ijl»i 4y^ji l® ^i 

.4 3j3^JI yi t_)j^Ll c_jy 1 ^jjJaJL) ^ i t^Ti d.t- L StJ yjuu ji 4 j^j5cI]I 1^ <>i3 n 
^icji (j^_3_ji t 4_3_y>di ^ijj jjy.*-i-iij yuii ^ji» j^ijll« 

^o^^SLII CJLulSLJLl y4 -lu-u-lII 4jjlil!l yi. ylo-a I Jub^ • ((4 Jj1_lL4^-lC jjy£s 

V 4jUj ,4 ^ 4 Ld J jjl jL- t _<a ,^ys 1 t^-^ l jjfcj 14^. I_UI yc c—<J I jj>- yaju y^.J 

Cct-o-j (j^_<_u_L)^j ^l^_) y^ t ^ Lu^yj I y^jLd yLc. ylaJj 

yJI y^jVI 4_j^i_us 4 j I «^» (J-) :4jfcj>.lj_HI 4 jl1sL>. 4 3j 3^It CjLuj-3j 


169 





pJLsJI 6jg jjb 


Ci j mi \ K II 4_jj JlJI Cy JLJl 3_}Lcl c-JLLs i^\ ^jl i 1 i s>?i\ 

J? ....J....H jLj^f ^lj_>i.) jjjl j£U j! iCj^uiKJ! 

^ , , „ ,( fJh alVlj ^K, l i,„) d^LJI) Jjj-JI 

ja^jVLia Qj'(3~ ' "_' (S-^lSLs if.\ sUll cLljJj j! dU j £jij . J-aT 

iL^jLjj^ l~i<< !■>*» i—sjUstlll QJ n i^ij jtu ‘s>j£ (jLp.VI 

(jl jjLSLol t j_c. 5 -jIjljJI j_Lo Ijalt'.l (_ T 1^. I > a <^> (jrtlljuo 

. 4^IoL>. ^ ^"h < 

Laj-^Ij t4 -la1*JI Cj LszjlszmI ' (jy lc. I j 113 j (jl ( jy lc (jl j Mill jjl Jlj-a j^5e_tHiJ^ 
4_c.Llll ^JL*J 4 i < <mUj JIj La Ijufc Lil £)£LJj * Jij Jl>. >L 4jL> ^aJL*-II 

j-uSk-9 ‘.CjI <<-^i ^ <;T, La |j| Ji i^ia Lc^j 

Al_jj_j_3 jt 4 _j£ 13JI ALj-GJI jl aL^-j£^_uJI j jJs 1 

J_j|_4Ji_« ^Jl 4_Il_3t_jJI »Ljj j 3 fl jLSJlal <- « i < n) Ijukj ♦ (^L)-^3 -oJ1) 

Q ^J £)L£ 4_jI ^Jl j_aVI IjlA j-JlC. L-ufcjuj . 4_u_uL_uI 

J^LTo-lII £)l t J^-Lla j_a aL j_ui]I (jl 1,>»jI ^Ul CjLj_LjjLaJ 

CjIj_L_uJI 3JlJJl>. ^JlC.<^fc T t^ 4jt I II rllj 4 _j_aj_a^JI 4-j^ <tlj ^-C.L<-tTu^ 1 

^j_4 4 _La-^Lj ^JLc. CJLufc ^-o_jJ 4 jL£j jJljj iJU. i^£\ . 4_jJIjJI ^j^-tTu-tJI 

CjVLsc-a tiJLLA dJIj La 4jI £_a a 3 Mi^tl ( j_A C«i*4l JlS 4_uLj_ui]l 
(j_A jLa ♦ L^jjLla (j7 ^ d j ^ i . L^.tl ^Lj_uiJ| ^JlZlL! 4JSLa-A 3j_u^ 

CjLcLaj>J Jj^uJ CjI is~> is~i 1' 4<t^o 4Jl mi a jLsejI LCaj i c__<ju-^JI 

.3jl£. cjIjLs LajJjLj <jt\IL».LJI (jj* 
^L*JI ^ (jjla>5C_U (jJjJI ^LlCJLs 

i n A JlIc. tCjLj-UJ^Llil JUJI 4_jlc Cxjl^ La-A J_tiul 3 aLa^ 

i4^J>. {jjS aLlIL !^J\ l»*t MlU 3^Ii£J ifjy A I♦ 11 JUJ.I cJliJilJ 

ij\ L3_>. . 4_uL 4^>. {j-A 4I1jJl>JI 4_laJLjlII 4HiL ^ jJI Jjk jJil 

3jLl<-u^ ‘.3j j_a Cxilj La 4jj-c.LcJI (j-° ^L3_>. ^j_u_jJ juj>JI aLlII 

ALLa_>.VIj CjL<-uLSLljVI j t^^Ll,! ^cJlII (^\_aG (Jj i i if 
c-x^Jl jTu^ i—£ LtiuTt^V' (Ja-oj ♦ Jl>. I 4-3-u-uJ ^j_A ^jGlJLl 

CjI j-SLduI 1 L^Ti.A- 1^3 3jdtJ 4 jI * Lla 1 A^jl^ ^Llu ^ JL-uJ Jl*j J_u>- 4-a-3 I 
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(nJLaJI (J«p 


JlJIj i_La_a JL>.V ^ \ mi t 4_stj_iIaJI ( _ (j |{_ya ( _ uU t n Lqjlj 

jj! ^jl iii iV L«-« SjIjIj 4aLkj ji£l 4j| (jLp-VI (_y^ 

Jj 43Lai m i~^l (jjs 3j3->JI ^JL*JI ^JLiej V Mill I j_<kj . 4ljV~_t 

. Lt3aj| 4d^Laj <—lLal mi"^I £ya 

n. i tt j II I <i^nfj ^^a 4-g.l i SJjjJI jui£. JjVl (jjd>.L4JI 

^-jLjj (^1 1- 1 -a- j I I I j-k (jl (_y^ J-a^l (Jj i4-al£U,l S j m i il l e j-k 


Jjj^lII 4 j << i ~t j_P^(jiLaj 4 -u3sLU j muI I oI j) i. . . I I l5L>^ 

' .'^ 3t_j < , < •» j jJI ll!I3j i(_^-i-u!_du^n ^ j 11 ts~t T ed (jl c_-d?Ej ^jdl 

IjjjJjj (j! (jl 1 Mill J_U^dL^ C-^-lU 

lJj ^-Lt^J ^U-UJ VI I Jju 4 IjSLLcuJ £)l L-JJZt-S 

.<L>-jJ.I C-c^- l U 


4(Ji]JJlI £-« 4_i3 LlijIi-tTuI ^«k>11 JL^J.1 Laj 

jj ^ CLt^e-Ji j^cj ^ILaj ^jJI t^cld 1 

. 4_u_uL_ul 4lLu±* 4juLLa 4ju 3^ILa j_i£. 


^^jLj ^yjl-La^^-uJl 4 ^Liua CjLj_Lu_4jjJI 4jI Jl_j 

Jl_Lc ^jJI SjljJuw ^ Baruch Blumberg 

4_C 1—a—•>- Jl_j Jljv ^a_jjij_j j j # ^ (jLj JlSIuu (j^ 4-j V 4^l^JLbe-« I 

JljvI .jjJsaJLlI J a r, 4_Sjj-LaJ L^LLLo ^Jloj (jI ^j-4/LlII 4_Ljji_43 

J ~ L1 L ^ ^JlC.) j^cLlIL 1 4^LjVI 

(I)! JJ^^^ 4jLjJaj <Qa^Jl^ «4J!la Jl£ 

Lo Jlj?c_j .(jri_jjj-jJI IjlA 4>L>o LiC.I_Lc J)j ^Juj ^j-dLitjfol 

^-4-U3 LlA SI^U, ♦ (^L-lL/^VI 1_jJIjJL_ 4JI ^jK I n Jl>.| ^j-UJ cilli (J-JU 2 J 

CjI-LlC .l_jI 

3jiUa cj 1 _Lj£. i-iW! ^j 4^\_jJL-i3VI (jlfLmil 

(J_Lc3 jJj 4L_kHII ^ , ,,VI < J_ajkJ| ( j_a CjIj_u_o Cj^Lj JuuJ .^JLftJt $.L%jI 

c-jl U c-t-Jj-iJI £j-LAjh 

(B I £j-&) (jy >LJ1 Jl^U 1 > iL^IiJj ^J) i (i t> ua] LJLj 

. 4_Lc oj^_lII JLLs (^jJ! 
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pJLsJI 6jg jjb 


* 1 l_^_4 LJI j. 1 ( ti I ISLi-U £J^_3 LjLjLcli 1 JlA £) 

Ju3j * (J-uJjAll I JuS> pjl_33 <a La> I s\ i a ^lc. ^^Tl>Q p ^ *"fl ^jJj-uSLll 

J-^j Jjpo o^- uLp-Vl jjjs ^ (B ^j-lII ijji) ^LBI t_jLgi!l 

j «>>a /a t £)V! L»l .^jAU J_«L». jcjUJ £)! 4i_u_oj ciil_LA pi il *p jlJI 

jiALII t_jL^liJLj 4jLusVI diVL>. {j-a (^jlII j-oVI * JJiili ^jAil pjJI 

A (^i a J <<o a ^LijJ ^1 c_jLj j’j-j-ojij ^33 U£ 

U"i<nl ^ l j^j pj» :£j-laj1j Jl^ j£j .0jLu I jla (jVI ^Ur.La 

. ^LJI J-iSlil i_jL^HJI i 111 a JuJl>o £jjA ^Ib&jJ 4_LA~ £-jus I £)! 4j! JljJI (jr £i 

^Ic. Ij. pjl_3JI <±^t_til (jr 3 J-$-*Jl 3 jAu\-la jp5e_tiuJ ^ 4_>j_5el]| 4>Ji^ 

*UJLlJ! ^e-tTuJ 4 jISL>- £)l VI <—3 Jl_A j^cj ^ J - 41 

« 4->-J~ 3 a p_$J^_LCJ 3j lj)lt^>j (j! ( jy lc (jl \ Mitt 

^Jl LAI-i j_^IL_uj (jl->>>^.11 pJL*JI ^i^.)) :l_3JJ-LI l_G^ A j 

(^Laj^JI J^ju ^JlII Cj j-uaJLi 4 -lcu I 4 Jl_uu 4_jjLj 

Jj *OJ^ o' ^J )6 * '0 0 ^-*^ t-3A £)VI pJL*JI j^Ju (jl c-^jcj 4jI 44j1_L3j 

^jv j-lj-L-J \ J-&J 4^jJul_Loil Jl>>! IJL) JlII - « 1^U.~>- ^ Lj (j f 

JlSj . ^j_ujjLj ^jl^ jj>JI pJLc 4_<_uljJ lJ 4-l^-UJ' 4jj,j > ii<a Ju^l J pjt^>»tl 

3jjjJ 4_i_Lt-u 1—LlJ' 1 >>s r V1 4_<_uljJ lJ 4JL_uj ^ ^ j-trai 4^e_u^sj 

oLLAki! 

3j_jllii,tj Ljr^J-i L>y^ ^ itu-u^l ^-ua_L9 . <LlL<-u LuJ ' La»1 is*tC. I 

. ^CbwjjIaLj J^tJ! 

4_jl_j!i 4 j1^j 4_j| L-3-4 au^L^ 4^ij3Utl (j-ujJiJ 3^jjJI (jr-AJ c>^J 

JljJljlj CxJL^Ij LiJl_LA CjUHj_JI i~ > > “*s>a . 3_}jJ ijr £i 1 ^ > >>j j < +~<W\ 

C^e3^j 4_»L»jJI cili r J 3LpJ! 3jj^ 4 4>JlA cJLx .3jjjJI 

^ jJI V I . j^ 4 TiIjl>- CjL^Li3£V! 4-Lo.Lu ^-Ic. ^ nf. 

pSLstj-iaJj 4 j^_u-£2j ^Lj Ij Jl^G V» : j Mill frLa-UJl 3j-p^VI ty> ' 

. «p^J_« LLoi L^j 

d -»J /t I 4?Jufc cii^J L<-o£ 4 (( l_U_u I ^ I « Si \ Lj | )) VI CLl2Z-LU3 | t U-JJ 

. 4^jUII 0jJt> ,JjA 4>Ij-J Lo ^LlAJI 4_3lollll JLxV 
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(niajl Jg» 


16 (Urt 

• 0 6 'j ^ cH-H) o-ajJI 3JL J .i5~i<n U ^I 3ia.j <j-a J-^. 

:4_i.al I^ntl aj-A (_ysljjl S-LisLa. ^ OJL>.j ^ 7 *-jJj 


gCureTu I c_j j-t-uL>> Jj| j_A I Jufc CuJ JljLjj l A ,,. Z \ PUNDIT CujJuLj ^_La->. JloI 
^lujj 1 £ t It a)) 1 g t nrt *1 ijy I(il 3 JuJl>JI LHnil <J-° MB I 4^J-<Ii 

Juwj jJsj - d", 7> aIj L j2S\ ^JjVI c «j ( Jl>.| j_Aj MATRIX (j M< jjjLo 

(jl^ SjLu-sa^ (j-c 4 tUttftl 6JJb u * M>>»U jLstAjI (j-c Uo (i_lL_uJ_}) ^JLc 

t L^lju&l Jl£ (- < iJuL 

Cujfj J_A j_jLJI Lgjj C*jt CjLa 

4 JUj>JI Ijl^j ^_ljLL« 4j>-jJ <J_l3 qjQ ijJbJjjLa 
L^li* fj iigill 4 j9jJ!j 3j}L>J! 

4_cL_u^j 4^LLLj 4jjj_a 

^psLuJl 4 _pwLc... 

. ^ "'ill Qi^ia « L^ajLsjuj 

LajULC. ^ J L .VI I I d VI “ *>- 1 f ) H~ fc. J I I I y S J ) Mj £^_cg 

(jj» Lataj EUCLID (_yJ! 4alaj|j J 3->-_9 CjJjjLi £>£. 4 < .iflt (j-u£LjjjLa 

■UaJa-if ^aj_aa j_Aj - Ja3j • L 4 K « Cil . ^<a 43j^l j 

Cj-JjuL) SjjJa ^jXJj i<—!t jJI j^ajG ^jlja <*''a lAVt il)lj-»- aj-aJI (jl - CjJjjL 

. <Lj_LaV! eliULa-aaiJI aJLA ■■ U» ^ya <G_t£La 4j|j «Latajj 

L»jj I jukj i Ljjj-3j till j£ L^jJ S^til! ! jjt ( _ r l£. 3 jsjL 2JI jj-oVl Jjk 
' f al aUtl c-t-u-o!_^>J! ^4_j-aljt-!! Lu^j^_l! 

3-j jsr inti p g j is-i t j 4jIjjJI Jl aj i<Jliljlj i «itl jLii. 

jrt-J L^ljljj CjI aJLA Jia [j\ .4jj|j_5J,l (jlaljjiVI u a m "t 

LaJl>.I (j^-aa i^Jaa (_£l :J»I..~n (jl DLauj^U (j^-aaJ hj-uLlII 
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pJLsJI 6jgjji 


^j-a I I 4_Jjl_5e_A ^1 ^-j-bLb l_jL£ Ju9j . 4jJl3&j 

t4_jJL>JI 4 _j_^Jl*JI JUsjjiXI »^jl2H1] cj[^_5e_lI,I 4>jl& JiLaj J-t-uJl 

Jl_j_ 3 (jVI ( jr _& l_jL£JI IjlA L^j Ll-lu 1_Aj_lC I 4_a^-a CjI^jsc-La (JJLlA 

(j-a (0^-La cr^-h Cr^ O^' (j-* O^' Oi 

‘. L ‘ * - l 1 ^ ^ j-A 4 ja^I j^aVI (j\ julC. 4j>»jI 

<LuLj^JI cj! <>n ill (jV t Luj-Sj 3j-o ^-u^La 4j}Lij ^LajJI £j_<_ul ^j-* 3 

^—lC. j-jU-uj L^j 1 t4_uLJI 100 4_c.^_<_uj c-jl <<of. VI ^-lC. ^ j > >n 

3^1J 4_ju_u £jl ^ 4 _uLjJI lJlII 300 <_jjL3j 4-C.j,<-uj LiJ}L_uVl 

(j-* i LlJ^_1j LuTj 4 <Laj1*_A I JjLuJ Ll^J £)| iij i^LSjLv- <_ Mini jl>JI 

cJaVT (jy-^l 4_^LudJ 3j—lTl^ 4_3_blj_A 4_u_u_Ja_Li_fl 4_L3 j_cuIj (cliK < njj) (^j-aljJsl 
lmmiIL« IJlAj . L^j 4_^L>JI 2L>JJtl jlJ lcVI <jtu}La 

uUj) L> ->J' j_j_^>. 4 j4_t£.ljll Jjl jl>- <jl 

(L_i_j^_3_j) 3j_c3Lj_a CjLa j_L*_U 4 >j_a (j_4 ^ <<i4 ^1 ^jl3jj 4^JL»JI 4jj_>JI 

^jLijijJ J-LaJ I t*T< < nj V j-aI jjfc ijlj^Vl (j-a j-l*-^ ^Jlc _}j»3e_4J 

c_iLu_uV cillij 4 I^Juu 4^JJ>.1 4_^>. t j_o 4 4 j^ miJI 4jla^V| CjIjL^j c jSL!j 

c_ij^uUJI ^ 34 . L^ia La_4 1 <>»♦ < (jVI .4 3 ii"i i \c 1 V Jl£ 

L)J^J i ( on ~ °ff J-^ ^ - J-^) (_r^- ck>>^ ^LlIa 

3j mi » II ( j-a 4_tiiv jjl ( _ r ^ t<U 34 (Jj^l ^uLLa 4jM^ 3^Lc 

4_l.Lv- l_3J I ^j-4 ^-IL^Lj lL-l5jJ (jl ^LqJlII ^£> 3jt^vji,l 4 j . '-^.r 4 _lLv- 

4_Lst_4i JLjjjL 1-4jJj jLjj JLjjjLj lULuj^I 4ji *c. Vj *^jl>.| 

4—t—<-u_ ljj 3jj_t-sa_j ^LajJI CjVLuajVlj .4 _uLj_^_j£^^ 

ijf-c. J_3_j V L« JMJv (j-Aj 3 jjuLLa c 1 gU*4 L>^J *Lr^^ c^c 

CjLSL<-u.a ^LLa ciJJ j «^LajJI ^j_A 4 3i"-V A ^L<-4i3 i LaJ^-3j^>*1 L^-a ^jujI 

4_u^l ^\ CjIjLLI ^yljl enkephalins J-LJL3 jSLI 3^-jJ.I 4j#^,Ut l ^jVl 

( JT IL>j__>«j (j_A cJL-ojj . LLlcj ^1 Jj-II (j-A 4jLij vJ. I l-jI <^>r. Vi q-a 

.LLlLt-uaJI 4.1^L_u^_s (jllo n ^Lj n! 3"^ VI ^JJ 4_t«oL>J! 

LlJ^fLA (jjL*-A (J_A 3j_JJl_UO (jIsLLa 4_L_Li_AJ L_JJ_<_uL>JI 3^^l!i jJjlu 
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pJLaJI 


^sLLaJLj J-LaJlII (J_a-*J t4_uL)j_^JI 3 a! U U < (.nmllj_>JI J_ajuj . 3JljJlx. 

J_A-fcU 3 _}jjlJI 4_£LaI jLpJI q _a <_j j_<_uL>Jl I jjj . 4 _uLj_a ; x^JI 

4jL^ 4_L1s CjLta_>J <j_A 1 <j-A ^LaJlII Jj3- til La! t(l mu> 

Cj^Li-saj Cjti 4 j mi j to a J-&^ oVT (- i j i ii I fj I tJjJiil 4_t^}L>*j . Cjj_aj 
4_3j^_Loj (^j) tjt^-L 4_Laj|jlUI ^-c^LulII 1 jjG J_tl3JI jl j-u£L 11 4lulj 4 _j£JL_u 
Cjli 4 .iSLlaLuJ 4^Lla-£>^ a! i^tC. I 4_i_A.}Vt <jI U^* Lr^ t(3jjjL^_A 3 j_*ILLi_a 
3JljJun. CjUi_jj_>. J_jJj_j jtj a~ i <<Lj 3j_}L9j 3 ~ 11 4j»_<_utj CjLULujI 

. 3 Ju Jl>. 

i(4_i-oVlj c «j Mil(j^_j) 4 _u_uL_uVI CjIJ-jL&IlI! oJJt <j_A ( JT ic.j 

^3-cl ?U I^»V1 aI^JlII ^uLj 4ji3»H CjLJLtiJI 3l£bt_A C-u JlL>-I Jl3^ 

.^JLjlII ^ CjLuioijjJl »1 g \ c . 3j_p* ijja Lbju (AI jl) Artificial intelligence 
lj '» - c-.«jl] JILa 3j 3» o CjLl1Ljl 3 3l^i_5e_A £)1 £LaVIj 4j! IjJu>»j 

4jL»jJ ^juLtiaJI JsdL 31II l4j^lfLJI ^LuVI ^ 4j|jJ 1 3l£Lt_A <^tt ( j_c 
^_jj_j ^ c-t^-V 4_jJj ^LbtJ Lx_ 4 ^LbeJ i aI^JI 

JUj i4 jt Cj Lilli 4 _a^>*j 3 £)l 1 Ju9j . ^ £-a IjjJ 

j_L ^Jl3j j £)£LaI i LaLc. '"‘ ,r 3 ^- < - u -^ w 3>^l Jju 4jI jV! 
I 4iU (jr i 90 tjjG c_jj_3j La tU 3"<ij o? t_j4 JL>.j_a 


^-Lc. ^jH>o 4_u^SL lLu-u Chips ^j_a 4_JL>JI c-x-u-uI^->J 1 > I^T\& 

.J~l A J 1 1 11 ^j-A L_aJ I fjfjG 4_jlj^ j_Lu 3 j_jJLuS jl 4 jA>^ 

Llujj . cjVI ejjb ^j_a ^ji^jJLa £jjq 3jl>.IjJI 4_3_j^^JI j_>o (j I 

(jl JjLuaHJI j, a" > n’t ( m 4jJbj-3il c_j( jLj 

jA^I c-.«—t-t-ul ijj>. cijJju 4 j^SLa ic-Jluo CjIj jJl£” 4 _^IjILaj 4-aa-^Ia 

j_IiJj| jLc,l jJsj . oljJ.1 ^_j^L_a-J <- « j oilj->- ^j_A 4-jJl » 4 

£)Ll>.Ij La-^j <Vj-aV . I j .j 4 ji«3"< miU cjVLaTlvVI 

cjLoJl^I o? U^M 1 u'I £j±3 • (i) ur^^R-^ 3 (> ‘ AT & TBell CjI 

4jJ5j- 3JI j^LUi! j_Lus La-c ^_uj (j! 4 _LaI^JI 4_tl3HJI 
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pJLsJI 6jg jjh 


jJI jjSjjj i LjJLv 4 -lLc. La-a j 4 -!l4-> I I 

oJt Jt j>_a j i^'< r J_la_u_u ciJJj £-aj . 3j^li ^ ^4_ILj (ji_jjLj 10 (j_a 
L^j| ^ylll oLjj^JI jl diljjJI <j_a 3j_a I0_» j-^t j_x-al_L*JI 

. 4_uLgJj! j^Luil 

tjjJa_LU (_£JiXI tj-aVl 4 <?•>- (^^ Jl>-jj V <Gl (jlfo*LJI £)l JlA (j-u La^ 

cjV^->JJ J.a£. 1^1*^ (j^£Lj. cjIj jJI (j^. llLu^Ij . c_! 1_L j_>JI *jii^>\ $. L u^ - £ 

^Lse-jJ 1 r j I f. J h j mi 4j-aVI IjLjfc ^a-i jJ ( jy IL>.j .4JL-s3jJ,l ciJjL_u^M J_a£. jl 

lLUj£j tLjlj-Sl L^JaljJ^j 1 4_tojj_>JI CjVjj>«JU 0JlA jLuia_uJ 4 _Sjj-Ls 

La (jl (_^JI (jLl^LJI (j-saJLitJj . I Q La_i3 <LuL^SJI CjIjLcuVI j-^3 c_-<-L>o 
(J_» t4_Ljj_>JI 4_uj^p£L!V! CiWl oJlA (JlLa aLu CjLu2j t_ m <■•*-4 (j-u-J 4l^_>o 

4-ujj^TtS[JI 1 (jlj^Jb V La^iSLIj . 4_u_uL_uVl 4-La-UJI L$J_iL_a LJ^jI J^_>u 
(jSUj (j-dlji»- L^J (J_u_ji CjIjJlII (jl ^ air, ( jr o^ tSjj^La CjIj j ^JiielLcuJ 

(jjlitA jf Cj^jjxlaZ ^ j j-~ll.lt (j! I 4 I <j! 

Ja. j <^i~S_i V jjLoijVI £Lo Jji^. (jl Lit J_>Sj f wl 1 ni l (j^irsJI (jl j<u 
i_o.j JjV~tlj Sjjj-ill (_yi*j Mill <jV iCjLoymi «L>JL*-aj dijlSLAll (Ja. 

i<_jJi£L!lj (Jju^aJlj (j^»Jlj 3Jjt*. itlj i_2_L*JIj 2j3jJIj 1 <1 ■»■ i>»tlj ^jjsjJlj (JL«j>JI 
itiill Sjjkjilj t ((jLp.Vl ji£l ^ LtjLflj^l (j-o (tt^-j-II c^-) 3jLc.jJI £jjj 
4 j ts >IJ^ua^a. L^x5e-L<3J « Millj (j^ll (_ r 3 2 (j | . dlVL>JI 

(jLp-Vl j^l (jrS 2Jj2» a a rtUI^J«Jlj diLj^jiil SjIjIj i«LLij(ji 

(_^ JL>JI Li^ lOj h ill oJUt (j£. ^j j«~llj jc-ILjiJI (_yj| jJiill (_y3 
P. (J_JJ (jl^J .«(<uJl 2JI jL=t±ll» ajuu^s j? (^ (jU-j*. 

l_i3L^ j-j-c. Jj>j .2_ljj^o 2_ijjJ,I j_i£. dLjjiVl (jl-Lill (jl Klee 
(j-u-iJ (j^ll : Jla (j±>. j-u. ji 3 (jjji»-! (j^II (j£i *j_9-a j^l 

(jj» ^a£.jJI (_yl^. (<uk (_yg.l it-i i^->VI «1^ jJI ^Ij^i. (j^Jj • jjk (Jj CjLlUsLjj 

(ji-JjjjVI (ji_i j^Laj (j » « i ti (j-Lc. (jjjjl-3j (O-^J Jl>. (^ (jj_ij«J,f itiLIj 

j£h\ Jliil ^ • (l3 * ) ^j>^ o? (jL-i^U (j£L«j i^l^lj 

( jr ^ Bj A :C_JJ-O-AJLvj V MI (jr1_j t_ll (Jl J-«-u 4 _laJ ^-LJJJ-J jLJ^aJI 

4 JT <lLLujj (jiHS^Jtil (j^j (JLl^jV! (J^>.| 4^^_c (^^ C {j*a^-ujj 
jjk Bj A (jjs i-sLij^l JjL»j (jT C (jJ^-j if IS *f«teletype* jju (j^. 2 juLL 
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pJLaJI Jy? 


. 4iiLLK! C lLLq.! ClOSfcJ ^_Aj_I_A C_JIJ_<_uL>J1 J 4C_JJ_4_uLv 

4-t-oej t «Sonnet» dx_uj_<_aJl £jj BjluUs c-.<K 3 ^j! B C ‘ ^ L j Laj_U 9 

« (( t °i J-l-uJ I 4jLK I l_J T )) ^-lLl-U ^ L I A ^JSLj CO^_<_U 1_>J I 

LA I K I 1 A t S _ Hi (_ I < (II !^__>lJ I 4_l_3 (- I Ml ( ) ^)_A^ ^_J 1 J • '• 

^JLu c_aKj (j-mJ! 4 mi ULUla jj) ^JLju I 03^* 

J^!^_a (jyJt ^LajJI J^LLla LK fcd^atlA ^ < h^ej ^jjj 1 < n-vVI ^ L«~ 

jl 4-jala^ j 3 tl jj) ♦ mi H 4 t j i L> l_3jLKjJIj ^-A-t-ailj 

j-iJ (jl t4_<_ujJ lJ,I IjllsJj C<K (jrl^. C^_u^ju_4_4jI 4_uL^KJ1 

3j) <*«i } ^aL! c.<K t4_*_cL>JI ^1 cJL-oj LqJlIcj JlS Gravity 4JL3UI 

Cjy>~ (_jL>. . L3_>. 4jL3!JI L« (jl >UT aL^oAII c_slj_LaU_A 

^1 t ti-%.VI <-yOL>«j ^:4 -lLc. La (_yjfc 4_IL3!JI £)! ■ L^a $jr. 
LajjJj . 4_LLjJI (Luj_3j) jLlaI 10 0jJu9 ^jL_uHj t U a t in <L>^LalII JjlUj 
4_jI J_KU! ^j_a ^1(^1 f < <,V> < V Jl£^ i Jl& Lt-LiTu LfT 

(3j_*ILL_a 4^_*_a ^l) IHjl>u ^LaJlI! 4.LcaL>» : 4 -lLc. j_A La 

L*£ t^jL>JI j-stj j_a ^4jJ t La Jsa_pLU ^aJIaIIj 1 r > n<?W 
iLu_ol .ciilojklLuiij ^j-uJji^j <Laajs ^wLajj 
3l_5t^ JTl-uI JlS (jjSa (j I Mill (j! ^ja *-ijLj 

(jJLtld * JllajuJI <j_A 4 -Lula ^LajJI jJL La J_Lc. jjL^itl ^Lal 

V ^_yILll dJULaj jj) ♦ M,H dJU l A-> CjLI^_ a>JI 3jL>. CjI^_jLa-5 l£\ 

Jl^OJ! ( j-a 3 JljIjILa CjLvj^ ^1\ (J_u^j Mill ,j\ (jiiJl <- »\c. Ij . 4SL L laj 

^j_aj ^aL-t-4-u 3_A)) J-t-u-il La! - jj L~itl ^.Lt-u CaLl^pJ! C^juajj! UK 

Ujja V L_a_} La cal j_>. ^L 1 m >< j > t«4Jl 4_L U yi jj* nil I 3 KU_a 4a^ 

. 4_uLj_ia_n jj-t-tTui 1 4 _*_j_lL 

Sj’ja-a^ L-J-ca LK LjlS^l 3 a cr^ <- m ( m!J jk 
(jjKa jjJj . JaJl (U -L 3 a^JL c C^jJI ^ 3jjl^ jU L^jJ 

oljUi! 4 ,un t || ol ^ , ; H \'4 V! jKaaVl 3 aI 

.^Juu Ut9 j! 4_A-?tA^>»JI ^-U-ti (_y^- 1 g c-UKJ! (2>^Ua 4j > njU rt 
4aja_i!jJ! ^ya A-^f ^_sljJl caUa£.VI CjL-o_u (jaljj) 

t (_iLa£.V! CjUa-g ^j! ^yl*^ t3j-A 41 a jKta ULlK^U 4JLL3J1 
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pJLsJI 6J 9 JJU 0 


CjLxjxU £>£xJ,I j-JlC. <jx Llj .CjII CjLjx L^jL>.jx jIdI £_Lu 

^ 4 LlJjXJ 1 (f< .JX jio IX 4-^i J ^)X I frLuIul j>-}X-S (jl ^ J ' '* ^ ^ ^ 

d)l 41 g <? mi^ ^jlSLc^L jjj Lr^ * I ^ ^ <P V ^IxJlII 1_Aj Ju-^aj ^_^UI CjL>-jJ,I 
< * ^SLcXl (j- 4 4_jl IxjV . IjlixjJLt^ 50 £j-Q J^UX Vl 4_J_U-£2JtJ I L_sl_j VI ^_L4_S 
j-j_<u lULAjJI !Jl_ 4> <_^lc cjLjjjUSLIJ ^UjJI J^Lid 

^ s\ </>r Vl (jl 4JLuL>Jtj « ^llix pjJilj gi fc> 4 _aLc CjVL». (j \j - k> 

VI Lgldsljx Vj i JxJLlI ^ < <n 4JjLc 3_}lx-> 4j_>*Vl (j£. 1_AJl>.I 

c_jj_oj j^LcjJI 3j j < /-oil cjLujjliSLJVI i^j-a QJ-L& 4_cj^_5c_a ^jj_j 

Jjl^jLfc J3 -j£ jJjj-A Jualj J-*-2 U i T x 3jj) <7^ a 

C«< „tj , t^nll CjIxjJLlII j_u_u J->-I^X 4_<_ulj jJ Jj^JiJI L^JjL>J 
.j-c. p ^ » 3 J |jU ^j (j| ^r 1 (U. ,^VI ^jJU (jj-t-u-^tTLl 1 Ju^j : I _i^Cx 
t b (j-5Uj t4_3-j^ U II 4 >Jl£J p ^ m mi!^I CJ^LlujLj jioL>* L-t- J a 

JjjLj 3jjIj9 ,j ^j (j! tciili Jjui] Id)jj <■ l& J lc. p^ n / 

. UU133 ^1 oljLiVI 

\ 4-ual i/iii i tJjjfltl I JlA ^jx dficj) W*< a 41 mi n 4 jj ♦ ti 

: o- 4 3^ 3“b dr^ 1 cr^- (jr^j(>J 


BjxUtiJ (JxL^J! JjLJI l C)3^3^’ * ^ c ^>*^ 

J-JLtil t Jj" < .1 « t-a jl IH4 < m!I JLU3 (ji^^-5 ^xSLstX pLal 4_AJ J_>JLj CjLjL^jI 

jVjj <_aVT 5 j-Lx 4-tl^. ^y^j-c- Jus J-jIu-u Jdia . LxLc 83 jx-*JI 

p_J ^-J J-s&TlJI £j-Q 4 _lC.^ 4 -tSL!^ . Q-G-lL^ l—IHJI 4 _u JlC ^Jl>.I ^jjlxx 

tilI5 (jx tj^zj-C- S& <bl (J-lL^u (jr aj J£j . jVj-i 1000 (J’jxo Jl?cj 


iSj-^ ^ ^ jljju>JI ^j-j-uLa pJLc <L>»I^jj Jj ",,< 

p • t«>tl ^Lua_uJI (Jj" (a jxj"<ti^ cJsjJI Lxl «GI 

jjx <U ^ *y lx 4-C Ll^-U <Gjl^j_ialx£. (Jjldj I5l VI (oj-^JL^ lV 3 VI) 
. p_*iaJI ^^IxHl I 4JLu_uj jj)I^> U1 ^Jiil Ju >.jj Vj «^x- t JI 

I JlA d)l (jp_Aj 4 lx lx 4 - 1 ^-mj.II 4 >JlA (jLj d)jJ-«Lj dyi^.l^>JI 

C-<- l> - t Ju^JI LJLv Jl>-^ jJl^ »1 <>>r.^U 3^-^-° (3^ Lr^! 
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pJLaJI 


♦£)VI 4-L.liLII gjj ^_l .i^s> I jJ>j . jVjj^ sVT 4 <■ ^ IC» 4 _l 15LH JLSj 
(jl Lo_£ 4 (4 j I ^ £jj 4_j_LlC- cJii! jj > m pv c_jln^jl IjlA j|jl£.l CuJjlv l) 
jlvT (^jpjJI c-JLSJI JLv 4_jjJI £-0 c_JL3JIj c-JLUI 4_c.!jj ^ ^Utill 
(JIjiLcJl JjAL *1 <11 4 -l«-u-lILj ^j-uLj^SLJLlII 4_c.Ijj Cj I Jl> dJ Ji5j 1 JuljALi 
lL>UcvVI tfuu Vj ^jXI dAcv {y> pLu^Vl 0 JlA J-J-P-V JlvJjj . Jlj JuioJl 
L$£.!jA| Juu 4 _lv V L^jV iC-ALaJI (j ^>J CjI j3 mi" mi 11 L:r £ L^j 

. 4J_lL9 CjLc. L_u 

£)l l-lvjJ tL-Jio 4-u.tll 4 lvLLp (jl £jplJ 4JLLAI »1 t^r.^U Juj I jJ 
(JLoVI LAs . ^ ^L<-u-ll<-uV 1 4_aj^_Laj a Sja'i a L}Lv ^j_o I j ^ n ^J| jL-aj 

CjjIjILlu lLLjJu^ (^j- lLv jVI CjLuJI pJLc t (i mh^I Jl 3J SciJJj CjJutJ ij\ 
4-LCt^A 4T(-U QjC, d.iJL jZji I ^ \j r, ', a L^Lv ^j_A CjLLlJ (jj-4-1 j <—Lp t4_^JV £)_0 
l_ 3jLj-tli £)| (oj4jL^* OJ^ cJj^-LvjVI £)Ij-l>JI pJL^ C'-pIj .j-p-LlI 
(j-o) 4-j?e-uoLj 4 -JJl-Lv 4_lLv 3lj_i L$j!j_u (JJulu-oI 4_<J^i_u ^j_o j_p_u ^j| £pLoj 
p_<_u_>J I Lj^Lv p L> ♦ n ^j| L_JjUtAI 4 >JlA C-tTuJ i jJij . (LsllL 4_i_u_jj (jlj-LvJl 

.4i^ ^jIj- lv JI jl 4-yll j-p-L1 4_oj}UI 4_uljjJI Cj Lop It 1,1 ^u> (^j^o 

^- J - T lj £)l ^j^LoJ Jl-lUI 4-i1jk (j-° pAjJI 

4_IJ)j_*_0 4 -JLv (jlA 4^ ^ Lbj_Cj_tIu J_0_u (j! L^JI (J-oZuJ LoJlIc. ,>.1 .11 

4_l.Lv- j-o_lj (j I 0^-4^ V . 3 JlJ Jlv Ijl^ Qj) ^"i t j-o-u ^ JipLII L^Lv ^j_o 

3^Lc j- 0-0 V LMAJI 4>jla : I JljJlv Li^ (jjSLJ l_J_3J1 L^Lv c j_^ 4Jj^_*_c 

JlJjLt£.J 4^^ J-5C-J 1 3 . , .. /a 1 CjJl^I lil VI ^jljJ.1 3l"^°l Cr^ 

. J-ol^ j) is-tf. J^Lli (j^C- ^j-44-jij 4 4 j^I^A| L^Lv <j_4 CjLflAa J^Lli ^ jr Lc j-o-U 
^Lse-u 4 jjIv. ^jlj-« L^£.jj pj ^_pill 4Tt-u->JI ^_lC 3Jl.lv.jJI Lj^LvJI ^jl 
(J4 Ml o V JLLoj .4 ^j^>JLI ^j^lvJI 4_tlaJuJ C«lot" > «l ^^pJI jJLvJI L^Lv 
Lot . JlLvJI cJu (JjQ jjj 4Tt.L0-O J_UJU 3j_lLi_vJI ^JjLvJI C(jl^ LoLc. 

jJLvJ I ^j_0 4LSA9 1 ♦ L* « «<JJ 4>J^LojJ jjjj-V Jj IJjfc Jl3^ 4 LuJlv 

(jl (Jjil 4 _lsLv Lfcj-OJj 4 3 j j Li -v (JjjL^-J Ij_t_u-£31 I^yz pjJLAI 

4lJ,Ij 95 {j-a jL^' 4 ^j^l>«J,I p^vj^-v \ 3L> 3Ltv. IjJl3jI 44u>>m 
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pJLall 6 j 9 >u> 


. Lj}LiJI Ur£ £^2 (jjs JUJLsJI ^Uk jJL>. i a. 1^11 ^LS . 

JlLv <j_a alj^t cJUTluiI lit VI <j^l cr^ £^3 V ojlA 0? ^ 

t^cLUJLI 4 HjISLII j_j^LSjlII c_jLlc JL>. (jr ^ jJL>JI (jV 4 gL^iij L y^jX\ 

. C_Jjl2J!j ^ISLll^ { ^JJ>-' S ^\ *J • t"> 1 t d L^ 2 *- ^ jLtfllJ ^-<-U->JI 4j-h_3^_J 

^ L U±JLLUJ I jj 1 J^-LLt-U CjI^LuT^I (j I ^uLtil j)_a ^ -L tSLI I 

^LuiZudol ^^-uj ^Lse-tJ ^UJ ^aJ 4(jVI (j^^- . La Lajj L£La-d ljuat (^^abtuIuVI 

CjVji_3t_a Ij ^ ^CjLuLcj-jJIj CjLjLuJI (^Jl < m n t nl jl) 

Biatrice yi la ^j-ujpLu <Lajj_L> ijr A> jjlL 4_ojj_Ioj VI (jlj-LUl ^1 < »< Pi < J 

J-jljw ^^j-jLIVI (jUj-xJI "i 3 jj ^JjlII J-A» <LjjIjJ jJ^jI) Mintz 

. 4_ul_L>. 4_aJ^1 1 ri m t nI CjVji_3t_a 

4.C.j_a^e_a ^^1 VI jJ_LaIu_uJ,l ^Jl j- k> m V ^^_ujI^ (jp3 ^_<_u_uj ^JSLtTuJj 

^a-U-U ^jSLaJ c-a-t^ jJaJj V tSjLstlJLl CjLVjJI 4_uLaIlJI CjLjjjl^JI j)_a 

(^Ji^tlll jjk J-t^G J£j I JlAj i^aJUJI 4-uL <jIojJLlj <J^>Jlj jJLi]l Juuj <jl 
(J-ulL_uJ, 1 J4_i_<_ui-LlI 3j^_LcaJl_j 4 Tl11(-uI 4jvjj La^ * Ll^>-I^ jJI ^a£”VI 

^JlILJI (jplialjLil 3Lp» ^n t±'-L>- t(jy jjJLll ^aJL*JI ^.3 ^j-sej LL u - t J ^jJI 

Cjjl^jUaj-tuJIj «LuloJI 4_uLc ^Jl ^olj_a jLJ 4j?c_uj 4(jLp*VI L^jIjI 

I j_A ^VLla ^Jjl ^ L^jlsl ot cJjU. ^^IJI JjLuII filys . jjjil 

^j_oL_<JI l.o> I (jl cJjL>J 1 4 j a I c. Lu^j^_jJ 1 t^-^T ^j| ^ I c. ♦ c-jLt^JI 

(jI (- m t mICjIjI j Mill ^_j_ajv ^jg^ar*M ^J-^l *^->-ilJ->- 

4i-Jl£j ^UtjMi J-Ujj IJlAj t4_u^Lc 4_i^ljJH CjLcj-ijJLjj L^jLLc. ^1 ^jLalj 
^^ycLaTLvVIj ^ 11 ^j^aGil lJljJISLj JjL^JI ^^j-II (j- 4 ^ 

. 4iuJu>JI ^ ^L^>.jJj 4 , mjSLII ^ufcLaJ, 4 jL£ (j_a laj->- JlSj 

^j_c ^_bl Jlj Vj g.I.bj-<-u-lI c_jj-ailil 4^L>- ^jl 4_a-La_La Cj^L>.^j i y^Sh V 4jI VI 
^jl . ^^LuaAll ^yaj^uil :4jLj£^ (jj^ujl j £)LaJj^ La^ al <^<?ll jl a*" • «l 

I (jr ^ ci.Lcol 4 Lj_a-Lc. 4_L^_a_a ^ ^j| ^£!_a_i 4 >Jub (JlLa 

3^1-C.Vl 4_a^L>J,l /a^Ijlla ^j-a Ijlaluj Ij^alt ^jjjJI 4^^! 0^-*-° Cr^ 

U 7m ♦ II t 3>Lc.VI 4_a£L>JJ ^3ljLu-u ^ 4-aSL>JLl ^jjlSLa ^Jl 

jLstuIiVI Iji^-J jl (jJuJtlll a IIj^il I J ' "* *~‘J (jl I Jul (jj • j , „\ V O-O- aLja-aJL) 

.^H-i^j-a Cjl^_a-3 JjL>» (jj)j-Ia.u ^a-Aj jj-tlaJI Ij)♦ a i »n jl 
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pJLaJI 


3_iLtl 3_}Vj L^-tb ^ILc ^\ /^> Atl CjJljvj 

}L L4JLX (jr l CjJl_j JIM! J j i mi ^ylc. 4 _jJIjJ 1 3 Atl4 - ^At! ^ If. Zj j < >.r 

•*cr^ 

_}4j^_uj CjU_u_oj>J! ^_LLj ^3 jLiuSol ^j-o ^ Jljj La ^j! » 

cjVjLjJLI (jL» »La 1* J! Jl2Hjuj . L^-^SL^j ^jJI (^jM-J! JJL>J! j-LLu jl < mCi! 

CjLs^Lc. Jljvj_j jl tBjJalJLLa CjV_}L*_a ^ & 4_j_aj_aXJI Jj_3_>JI c * 

^IM till j i4 all ->ilI JjJL>J! t h is~i" iJ yIt]l CjVjLlU (j \j 4_La_u_aJ 4_xjLuioljj 
2MM! tiUSj olXJjML ^MM! o^U! ^ 

£)I £j_a 4_t_/iaLI' ^j-jj_tiu.«J 1 CjI j_u-ui! ^£Jla |j_3Ji^o ^ ^lc, 

tillj JjJL>J! oJufcj .3 j»LLlLa j-lC JjM L 4J Cj^tamt 0 Jufc ( j_A JuJulII 

J <>sAtl 4 -Lul^3 4_3_L_La 4_La_u-ujJl j-M-MI JJL>JI C_iL j-<-uJ 

• >>*T o-a eJiilitJ 

0jJb jJaLu (j! JlJjU£, JUj ijLLiU I JlA 

CjL^-Ll.u->J' ^ys\J->- (_yJ3 Jjjj JJbtU ^ L, ,.jtl pj3tl ^JlA (jV . jj_<_uX_A J^i>Jt 
cj! a j < <■ >JI £ju& (jI La£ .cj! ajmi^JI <?J-A CxjIX Ll 14<7mI (JT i> 3 
d)Viljt- 4 J t ^ j_j L 4 . 1 I i j-c u \ C. ( 4 _ 3 JLiie -4 L 41 I ■ U-w\l j (j | 

c^xl M oy>- ^ jlu J>L^ (jr 3jj-L *\lc. c . - < a- JL> o I 

Jjfc t 4 jL JjLuj Jl^jlII CuJJl>- ljIj^ ^ 4_5fci_U3 JSLj 

tiJjl Mij 4 _jjL^ (J-JUfcj j-j-jJjIj jjV . ^\(4 _jj jJI d<- > o CjI 4 j 

4_i_u_3_j JL1 ♦ 3j_ulI 4-L4-L-11 ^(j_o L_uLl 

S^^yJLc 3 JljJl>. cLl^ jJ ^y-ucc (^1 ^ 4 imi <tL 4 JUj>JI £JlA J-A :4JLj>. 

(^jL3JIj 4_3j^_L ^jl c_4jl£LII ^^ylo) :3j_c Cjj-jjj Ju9j 

. «4_t^ljj 4^0 Ij 

*lj_HL<_ul _}j_j?e_- 3 ^y, A t ^JL*JI J j 3" ,,. a 4jj_3jlII CjLl^j ^jl 

Llj .JLpJI cjLaL^. L;r £ cJl>-^ 1 -g 'XIj 4 _aJl3j jL_ul -Lj,,.< 

^yic. I lj-3_u I ^4-jlc jJI ^UIaJI ^jl J-311^.I 

•r^M lO u! fL • I J-U^A Jj tillli (j-« ^4*^ 

^L>ol 1^,-Lt-u ^y^-LJ 1 ^jl 2 I]| jLu La lj.iL tilijJ tc_j^_<_uL>J I j j 
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piall 6jgjji 


C&! Cy 3 J6 tfukr. j»JlS3 J£j .i .ia 

. 

(21 '^ai j»* 4*»JaJf Jltt? 

(J1 t mi I ))J t«^JL*Jlj 3jj) U > n VI)) tCjl^-t^Lst-a Cj>i3 l_jj£L>. c_jL£ (j a <<Vn 

^jj-UsL^t-a ijoj .«Jj^ILtuil jlSlblj (j_ajJI))j «alj9^>JI jj-Lallll 

<j_a J 3~ C. I C.u£j 5 LujJ cJ?-x5jj (J (I r^JI ^-Lt-^ j)-C <_^LuL». c_jjJL_uL> 

^-Isl j)l^jlu_ujl j)l <_Jj£L>. L_iL£ (j_a ^-L*J' (j^ I jlj *^oT ^UU3 (j-C C>-U 4 j! 
Lajjj . cjI_Lv. jLkuiij! ^j_a ^j-u-L>JI (jl Sjju 

i^l jus! j_jj1j Sjj^uo (cjLl > J1) BjjSUI oLa^UJl! oiut c*jI£ 

J » n i l L^jIj-^j L^-jjJj CjI J_j Ju9j .CjIjjjlJI j^a <jry£.j_a^e-aj j_ijIj 

La^» <^J! 1 ^ ♦ U 3 i jJjjI 1 ^jJI (<LuLj^_jJI <L^JVI ^_j_t^) 

jl_^ I jLI, j- ' " 3 j I Jl_A j I c_jj-£Lv. c-uTt^ jJs j . (( 3jsu2u 4_<Ja_uJI • b* *T\ 

(J-£ Ja^-j j-t-bju ^alu 3 Jl-l>»jJI 4_3j13jJ 1 j)L<.uJ Vl ^-<-arv 

Jl^j>JIj cJSjJI j)_a Ij Ju 3 jl j_& ^Jl-lj 0_jj^_ 5 ttU3^ Iaxaj 4_La 

.j^5m 1 jL^jV 

^a-jJj <, j mi~^I Jl_ 3_S tciJJ j £_aj t <_3j^»*_a j_t£, q n /'>JI 1 mi <a <j I £_jljJ Ij 

^j_a <Jj| (jL£j . I^-^-U Lu! JlJ jLSLtTu ^u-beJJ (j_ujL& 

t(jl miT.jI ^jU.^1 ^>.jJ^-uJI q-a (jy-^JJ l>. 

Lse-L^t-c^ ^ jr -iJj-3j J^v mi i i<\J-uj «lla (j_a c_j^_3j La tillij 

^1 AU <^V1 ^JJLicj 4 jJj^ (^£3)) (j <i f^ttl jji^j Jl 3] : Jl^ jl - 3 .-Ml 

Cr ^u_L>JI .®«3 JljJl>. LcIjjI L^flj^ia lUII (t_jlitllj^fl) 

^)Ij_lj>J 1) 3jJ l-JI Lj^Ljv. j-LLjJ 3j-a '.{yujuA 4j^jVI diljjji,l ■ Ut-L jLju 
J_ a^>o (jl 4 -^-lUJI .4_Uaj^jJI <-jLua^J (4-uaj^jJlj 

Jjils ^jl)) :l_jj^L>. JlSj . tliljjj-a 3 juJl>» 4-Lt5LtTaJ 

Ijl£Laj 4« La_^jUjj)jJL ^y_jlJ ,^\ 4^st_uj jjfc (j^-Lut-a 0^*J(3 (j-° 

CjLj^Lc Juls (jl a jya (_^Ii_aL^J VL?e^a < n h\ i^JlII Lr^l O (l ^-^1 i£A&! 

jl t La_^_a jLaLc. 1 Zj A U11 J | a < njlj ^jSLIJ ♦ (<lft-uJl) 

3j 3 U IL ( jr ^_u_L>Jl j-jLSLjJI Jsa_xj^j LaJ lIc Vl CjIjjjJLI j)_a <lcLa^- jjlalo 


182 




pJLaJI Jy? 




«(">»^ui uu L 4-4 

i 4_l-lj j j 1 jJL j ^j_jJI (JjJljijju Jruj*.jJj-uJI a £)j <_jj£L>. c_j£ JuSj 

4jlj_JjLt_a jj j_a tiJU. j_tlu Uji*3 . (^jUJI Jj*.jJI JjlLlIj V I Jufc 
Jjjls JjI^~H 4_UJjJ>Jl (_yj-uu^\ tiUju Lu_uj_a \( 3jjj <«Mlj a^jLuaJLl)) 

^-^-iV :<J'UjjjjVI A3~ 11 ^Jllj *• 1 AU ,^V1j 4-JaLtTLC.VI 3j-olail 

4jjJi_j (jj I <>> tfj tjJLstJ ^j-c jj V ^ig-La (jl£ (JJ* <ljjl£ .<—SjLgJI 

j^j|_j_laJI 4 j!jj (j-jj-Ls ^j-^- jj L>~tl < 4 JjLSJI ^ ^4_t-^LcJI Lamark l£]jL«V 
L^J t lo t^i-v. 4 _jj_>«j ^jl» :c__tj^ o-o- tciLIi <_jj^L>. ^jlsjLc jJsj . 4 u m*K L 1 
djlxjj ^cJ 4 j1_1^ JSLj t(4j^jLcV-ll L^O 4 jj!jjJ! 4-JlCJI j-OitJ ^ 

^- J - T lj 4-jLL jjj>. 4 _jJT Jljvj_j Vj — 4_HjL>. 4jj tV< 11 J Jul> £)l cJujI t<L3 J JSL 
^yJju ^I DNA LjjJI ^JLc ^_lLjJj jI l^j^JLI (j-a 4 _u_uj£JII ^ojjJlII 

iLjjJaj 4 lja-~ 1 ho 4_J VI ol\Jb ^jV V t^jllU w ^1 AU <^V1 ( jjj_Ia 

L^jLj ^_AjJI £jj-3 4 _jj-j>o ^1 JjJLLjj .«3jjj%-j_c j_lC L^V 4_LjL_u_u Jj 
La>j1 mc.L i ^McVI JjL_uj L4J Ji^u 4-L<-uj5LI t I cjLi^I 4jIjj ^ If. ^jjbj-Cu-u 

ad-UI JlZul u-^ J. 1 " << > L^l (J^ 0^ <jt^ drH-*- 0 - ^ ♦ ij (jt^JJJ^ 

4-3 La- /^i II L$J O-tJVj tL^JjljJ ^^Jl (jljJ^JI j^yCt Jj|j£, ^LT JlIc. 4 \ I nl^ 1.1 

4j^Lajj jjl jLua jjjj J.J < 1(11 J-tfu3 (J-u*. t^2> «jl <^*t*il L^jl£j (jjjj 3 \"( 11 j 

.^_c?e-Jo Jj_}j <-« /> Cjj_c J-LLt-uj <-■.ujj jj>- ^jLj ^lc. 4 _jjIj 3j_a Jj_^jj>JI 
CjL M I M4~LJI (JJ-2-S » J- L >Jlj GjL-UjJL^J! JjJ5C_4J JuijJ V t_JjLsej]l 0jJb Jj-c jjl 
4 _j£LU,I 4_j_*_^_>JI (j_ujjjj Jjjj 3JjL>. jjL>JI jjj.Lt ?lul& Jjj_u_u j-u-tjJI j_Jij 
1 ^ j 4 CjVLj_^ 4_Cj^j5eja i Jjj 3mi*s1 4jjI_J_l 3JI g- L u^ - t^J' jLujjIj 
4£J_ujj J^SLIj . 4-Lt-uTtSli.I CjLL^jJI 4jIjjj ^cjJ ^jjIj->JI jJ-C ^jljutil l_j_j^-jJI 

. 4-j| jLjfel Ml 1 (jr J_LJJ>Jl t _ r l*J.I 4 ^ i , ,.t 1 4" r, r I . V ^4 t ^_>.jjJ_u ^ I 

• ^ ^JJJ-CJ eJj^U. Ij^Ll 4_5 C_JdJ i^jJI 
C.«-uj L^jIj 3 Jl-uLa 4-l/Jjj^ 1_£Jj^ jJju V 4-UJJJI jJI ^jl J_l4 La Ij-u^j 
^ jj-j-^L^ lj_Lj_a ^j *LjJ ijr j^ . Ltjjfcj^ juu Jj_3JI Ijla ^J . 
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pJLaJI 6 j 9 jjuo 


^Ul pJLc j-Aj) Ih^jT aj^-ajLa 4 j^HI 

jj L^jj cJ- 4 4_cj i a (4_uLjj_Lflil » Lp-iSLlL> 

Lfcjjkj l)lj ♦ < nt«> »1 <?U <^>lj 4-JaLtTt£.l 3 j-o1d 1)-C jLllvVI <-jj_uI 

4JL^_LI 1/ul(JlLa l A 4_ajL-o 4 -luoIjj Ij-uICjLjuSjj £_a 

^_I ^£> (jyl i (j-o) eiJj^k 1 j mm^jLj III Cjjj 1_4^ ♦ (4-LtlajVl 4_u!sL>JI) 

(_p.I1 CjL^jJlI l-ij-cLj <_p». 1)1 ^jj1j->J1 (^Aaj p 1 »~n clik (1 )Jl 1I (_ t 3 

3j-_l_La_j CjJljv 4J£ liU J 1)1 C<Tl-ljIj t4_jj) »Ll^iSkJI g-La-k Lp£j 

L>^) <( JJ)^^J il)Jjjl^ )) ( jr 3 C .J-u Ju9j . 4_u1j) Mir. 

I 4 A 4_jJLse_La h^Lk 1>C- fp*LU1 (pjill p&) Ll^uVIj 1 jaj > oVilLll 1)1 (173 
cLojuv i)_4j 1 )LoijVI ju£. jj-LalJ! cj^Lx ip i)llJLv 

*1 A U ,^V1 IjLj l)jj1_i <—I (^^Jk Lse-ualj VllLa La£ t Ljju_uJ Jl^aJI 

*Cx9jJ1 1)_4 ^j-iu-uu ' p£" Ltlaj 1 i—kjsuy t4_3j_*_i La 1 JlAj Jjjkljl CjJl>> Juii 
Cxjl^ . Lp lUj Jl>- ^lil 4_ajpLaJI 4_La_u_uJ 4 j<^ LtJjJ ^)-u_l! l)Sli^ 

Cr -LaJ Lkjjto" pj 4_u1ju CjLujp. lys <ljjka 4_uljuJI dLpJI JK Mil 

(_ykpaV1 1)1 4_ujp>J1 Lp-jJpuJI *Uk jlSJ S1 JljUju VK <iil 

CjLujpJI £-J jj 1 pjilr" i h" pj_jJI 4 _ l >J 1 CjLula*lJ,1 £-J-ap* 1)1 ^I tciJUi 

V JlS_9 .J-JJ-A CjIjI ♦ mi 1 yj& |j_A l)kj t<(j_kll ^yk Ltlaj 1 

CjLjj^>- t4_ul J_j CjLuIsjlIII j^\ CjL1j^_>JI 1)1 ^Ju-k 

4_lj^Lj 4_l-LjI J<Lju ^lr. <L>»j) < mUI CjIjJlI! <_sVT 4_jS jlSjla 

V il l_C ^Lj nil) L^jLusI 1)1 (jr JU^u^J Vj . 4 jS_} JSLj 4_l3j_c 

SI jl CjLAj j ^ j^ <* * (^-jj^ jj t\ /11 ^JL*J| 1 j "<j Lo 

Ml" tl ^1 4 I ♦ ^ 4_LJjj^>Jl ^3^11 »l gif. l)jL^J 

c s> i ^J_kjI p / «i 11 £c_j^_Hi_<j pl_£ 1)_4 I Il£" l^jjJI (4-u^uiI j < 
j <"" r , «i II l)jkll iJT £i mm 11 »1 4 1 r. l)L£j» : _Lj_5jljJI <LojLUI ^Ll^.1 

t h mi^ n ^1 dJuL*J.I ^j-LJI (jr ic 4_u^ik*JI Ij-l-tla-J ^-l^J^I S^IjVLj l)jwV^ mm < <n 

J_jJL>U p_^J 4 ci mi^J La ^ jr i_c 4 _jJ>L1jlH Ijktlaj (jy SLI ^tj iUtl ^1 <?U «^L> 



foJLsaJI Jy? 


4_uL^_Lll 4 j>.|jj jdL>Jl jjtjj . 4_j_Lu_ajl 4 _ju!uVL CjLLujj-jJI 

. L^jLI Jj jtxbtj Lu£L$j }Ls jjiallll j-a 4_u_u ju^L 

JjudClII i *it I j_a JK uii jj-L^j * L^Li^o 1 l< * >» jj_aV! j_aj 

ij . 4i^iSJdl ^ Ah11 gjIjjVl JlIc ^JlaLIuJ (^jJI tiJI j 1 aj mi Vj 
(Jr 1 _J Lu2Jj» 3| s:lj-5tj^3 (_y3 t (1 mM^I j_a !j_i_u! mi j^jJL 

^j|) jaS^oll j^ilaJI j_a mongoose ^ «a <11 j_a diL^AII j_a £jj 

^flc. L*_a j!j U mi j jLcjJJLa ♦ (ajLiia 4-alir hombill ( jjJs 

U-Ajjjlj La-Aj t3^j» 3j_L*_uaJI cjLj^jlUIj cJuwLjJlj cjIj, mi^JI 

J^Lj ( _y-3 J-JLi! . 4^jL>JI j^jiail 4_<_uJj_3 j 1 m 

(j_UJ_S_Lll C__<_AJlJ LaJl_Lc.J <_y_aIL>iJJ J-^lII 

i_jjl_L>JI JaJiZiJLjj 3j ^ 3j_Laj>- 4(j_uJ j£. Lbt_j 

tiJJj J_uu jSLa-ll j_a jl£ ^ylllj 4 ( j_uj_a-<JI L 4 c.j_. 2 j ^ylil I Cj j Ml^tl lj 

(juijlj-3 <j_uj_aJj| j_a jj-J-LJ jl CjIj_l3j_lU j£L*JJ ♦ L^ltuwjLa j_a CxldJ jl 
ciJJb j_a Vju jJaluj L^jI Jj La Jl».j c-.<-AJlj V L^JSJj tciJJj j_a 

J g kj ^J^JI .(jia-uVl JaJJI JMj ^ ^L-uaJI ^yJ! 

I ^j-oJ-^-Lil £j-3fcJ i(jJii>J jl) jlJul ^1 jlUj IliL^ 4<j_4ijL>* (J-u^J 

<lc.L_u ^y <>> a~ Jj i(js^ ? 3tl ^_yJI 3j-4l/L_a Jjlta-Xj V 1 ^ Klj 4 L^bUe-d ijfA 

Aj"l <1 t dJL-ulSjj I blj . C-XJtljJ ^y_4_u_^_tll ^U_^J ^L^L^u3 J 4 JL»Tl 4.UJ ^_y_Aj Lb»JJ?CJ J I 

lilj .*jlJ1 ^yJJ L^jl^ju ^ySJ L^Lcjjj 1 cj!j_j^j_lII tj_u 4 3JjjIs 

C.<_ > o 3 jj-SLj-^ «ciJjj)) CjL^j, CjI^_l3j_JI 1 ^l^i^jj 4AjjJ| CxJUdI 

LiJj . j^4_IbJI Cjcj L 5-4 4L )ia_uVI J_4_(JI 4 J 3 ^ 4jj4lll CjIj-4-4 

I Jl_lj jl Laj 4 1 ^ f 7i ) ^JlJI L yu^\ JJ>*JJ *jlC jIj_lSJl>.jj 

4<L>.jL>JI JJjLtl j_A ^j_o^_Lll CJ jj_>*J ^ylbv. «LLwj 

J-J J_5cJ1j C_S j_LSJ-J-Il ^y-jli^J ♦ g. L^TlV^L! J-jjL3tjil I J 4 J 4 M ^ ^j-OJ-^-LII 

j_A Ll£2_jI LAj j_>0 j_3 '4 * ' < > A 1 ^ ♦ 43 1 ^ ^ Tt 7T\ ^yUll JJ jL tl j_A i j fJJ J_jJI 
^yjJI jjjL. tl j_c (J_uj_$_lH jji^o V L^ 4 L 4 JL^j jjjL tl 

jl jSLxj j^I ^_yic CjI^_l3j_lII j)L> i <nj . ji_Cj_Lll j_c Ll (^yujluu V 

4jlj^>Jl Cj j_jj3^j J^^J jLluo (j-4i^J V L^JSJj 4 ^Jj>o 

. 4_uoLljJI j_A l_Aj JutHl L*_43 cJjJL>JI ^yijj ^L«Vl Lb^lj-aiw LiJj_>o 
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pJLsJI 6jg jjh 


. d ^ 3| IjJ, 1 JJLC 4-H-U-L) 4 _<_u1^J>JI < <J>-JJlaI! t s> nrr- \ \ Q X L 

0_jL^ < L 1 Tt", \I 4_t^jJs CjI IjulS^AI ^ Jl3j ^j_alli,l L)jLlL!! I Ju&> (jl 

L^c^j_u ^nJi (j-ujIj-iU! u^>*} JjLS^ ^j-oj-^-LU ^jLcVI jjj t^VjJ Laj 3~<?~ < (i 

^ ^ ^ ^ I^ ^ ^ i <>*• ^ Lj •~tl I. v a jj L~ tj . 1 ^ / a t- i tl 

(j-a (jL_J CjI j—j_S j_jJI Ci 3 3 ->ij (j^-A tJIJ-uJI ( jr 3 C.<-< At-iJ 4K mi 1.Ij »4 llj 
Jl-Lc ^ J^ : (Jlj < <i tl LsjIj Vl L^J Jjia^VI 

j-jJi^o ^1 1 Jij jlJL-a 4_^>-L^-« {j-a 1 $i * ) a CjIj-lSjjJI 

CjIj—j_3j_jJI ^-L-C. 1^ L -L J^ Mil V «L>.jL>JI JJ)jLtl tjja ^j-oj-^lll jL£ 
ia t L I 4 _jLj j^VI J 1 ^ ^ ^L jufc ciJi^JLu I jV! (_}1 ^_<_uJ SI ^ i ha \ 

c>j—l><X I 4JIL0I {j-a jujutil (jJLukj SLajlxj <j_uj_$_lII ^jJ Lul3LI 

£_a LaL Lg-laG (jl^jjVI) cjLl.lL^-<-uJI petals (cj^Lb) ^l^G^ tL-bjl 

cGjj-LJIj . 1 ^^JlJGj (j! 1 $ K <n 4Jjj_LaJ! 4-jLlIaJI jj-iIaJI j_l3I_Lc 
' d ♦ j , U \\ 1 * j j , <.3~ t 4 -aj^UI 4_ujj_>J I Lp>jJj-uJ I CjLu_uL_uI ljSjju Lul 

CjIjJl^ Jl LjjLSJL^V tljj-al £ya 5j_l>. c_xjL?c_*JI <>JlA Lt^pj cillli ^aj 

4^.l^.J ^l_Lv jj_La_j t ^ A < /,. Ljj ( Lc V_iia (^_«VI I j 
L^j (_^gJI 4-3-j^ LII jj-c. ^1 ^^_jJ! blLL V LbV t^Ljj (j- 4 M^ba 
4-j^T(Le_a 4_GljjJI CjL^jJl*_U_£ . L^Zbt_L>.| 4 jvL>-jJI (jLcw CjLuu-ua 
jjl3cj c_3_t5i' l-4jju V dlljJ t jljuJI Jlj^j LJ tLinear U-L jG 3 jj-us 
jl jLUL^aJI ijr Lc. «;!J_«_u ^Lul 4 j^Lj Jj (jJjJlIII I JJt 

L %-i-2 L- 4 

Lil ^<u .4_^c 3 jl>.Ij 4JL^j J^Vl ^yic J^->o ^jTu.u.U ^yic SLpJI 

tb)V' I lLIItJ LI 4_3jLL_c Lua-LujI JlLIj CjLj^_>JI CxjI^ 

&jjt> L^J t-.<-<uIaj 4_3jj-LaJI bruijJil Lru JljJu^, (JLGj q\ ju 

4_5t_jjJ j I ((jli_)j) 4 _*_^Ij j I (jJl-l^ j) L a) 4_al jjv L^_ua L^jI j CjL^jJ.1 

1 3 (< f j tCjl_ol£LII bh 4 l-C-i3->' 4 _u_uL_uI CjL£^a Ijja (^J-£ 4 ♦j iLtla 
4 JjL>JLI ^J-ZZ—AJ jJ_J ' d A ■ , ,, n d U V J I JljJljv 1 ^ Lba_j| L) 

->o Ijl Lol t 4 _j Jl_lj t4_IL}j^ ^Jiil JljJl>JI ^-ajseTJI I^L^ . 4-iIoLl^.VI 


186 




pJLaJI Jy? 


^ jJI L-kj!jJ>S 1 JJiC. *J± > +uJ\ 4>JlA t_jJ^L>- (jjL<2JJ . jl Ml! iVl 4_J C-Owlj I 

1 ^ A \1 «>% j 4_4 _j jJs CjI jI Jj_>. JlJt ~i < <>Lj 3 JlJ Jav CjIjJI £-Luz JjLstJ 

^j-a 4_c.I Jl>- 4 3j3-%- BjaLLs jjlaaJI ^llLa l± 1J3 ^j-a . 4Jj_>. 


CujJl^JI diljj)jJ,l (J-lL>o ^-LtTaJj .3 ^_uu-s 3 4_ij_c <jJjjt_Aj 4_td^_t!L 3 ^jLLs 

CjLuJ^jLLc i-ju-u5tk t 4_3j^_LaJl ^4 Jl 3 (j! £)£LaJ 4j! 

(jl CjJtaea Jul3 . 4_u_ujj_jJI Cjlajja>JI j)_a Bjujuw £-jjj| Ll^jI Ualj t3 JljJl>- 

J Bjisl^lll CjIjjjJLI (j_a 

. 3JlJJl>- 4-uL um ^ 4-3-lIaj 4J 


(j_jl£Lll (^l) d j . >> t 1 j_4_j J_u^lij £_-L^->> CjljJjil Cr W3 <■ t__3j_JU V 

(_j-3 CjJ_A-lJ 4j !>!»*> 1,1 J III! CjIjjjJ,! _} Jj>o (—3-t£^ L_3jJU V 1_4^ .(^>JI 

CjJl5eJL<_uI (j-ojjJ (jx. 4 _uL3^_l!! 3jj U, ..VI c-j^U. * 4 jL$_lJI 

a .-^ 1 ,^11 43j3jJj 4lLij_iat_a ‘ -^rl (j| ^Jl Ml4 .^uljJI c-jL lJuJ \ 


4_^_».j ^j_A (j-uj—>jIuTtS ♦ 4 _lLc. gCu.t.t.cvj jjj ^Jj 4_3^_>J I 

Ju9j .4 _jj 3 t 3 1 -v. LqJlIc <UIdj-c J) 3->- ^ ♦ < ntMI »1 3U j-I^j 

<j-C ULs (jr a^jl jJI aLalll a La I (jr £ 4^jj>j ) < m ! , lj3p 

£_ch_jJ (j^jU,L} l^U^ut Lblj Jla3 . L^jVLv u 1^41 djafcLtaJI AJufc 

(j_a ^lj-£l c3j^ 4JLst_tiaJI 4 j *< kLtluJI 4>l—«JLt jL^aa La- 4 1 ^ ^-u 

^j-jJ lJI (^1—c_jj£L>. S1 ^h4 (^jJI .201*011 LajI < m^.1 

Ltc-aLj^j jl tLa 4_jJl a ♦ . .U11 4 J Cjj^IuI J_£>j CjjJ. 1 4Jl <<ia {J7 ^ Lla 
Lafcj S i _ r ^3jl Ski La 4_uia*ILa ^j-aj ^j! 4 jjLuj^ 4JL_uj ljy k JJLSta Luljj 
*4_jJVI ^Jl_A (JlLa Lr^ *^LiA (j-a_jJ 4aI ^Jl l_jj^L>. c—ufcju 
ciJl a Mil 4 HIJlj j^jJI ^yjl <?U JsaJLiaJI Ju 1 <<^nl tiJLlol 

t4jjJi,l Jj|j_<_a]!j ^^3J-L-J1 L_sVT J’LijV i(JJ) a' < <itl a t it jl JuVjljjL^jj 

. 3LpJI ^lr. 3j^l^^_ lc. cJLa-<-uVI £Jl& ClSjk «tl cLjJla^. (jt 4 jvj jJ 1 n 

IjJaJ t^ji^Lj aj^5e_A uLkjv^Lj LoL^ t4jj3 cloeluf CjLjjaJLII 4JLv 

£jub t~~, 3 J jJs C-<-jL^ 3 JljJl*JI CjLjJ^U 3U ,^V1 , U ♦ ,>■ 11 t 3* />>t 

.4_^jjIl 3J.I Cjljl^pJI t j_A aLa T l v ^Ij aI Jutil J-Aav 3jjl2 Cjlaj-till 
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piall 6jgjji 


<La^lss_La jl j <JJljj (_y^ (j-aSu ^ <=L>.J "*-j miTI (jl <_)^^L>. 

^N-c. j» J-c. j-^-j-j cdJjJ .(<u-oj>J! J£ j»Lc. j-^23 ^ Jj 

4jcUtl jiLkjVI (JlLo 4 JI 0 ^o-Aj j«jI jJI 1 —il 1 miTI oi» •.; «~i11 i_3LSjV 

.«,jidL! Jjllaj ^ Ji—U V J-&J 

(_JJ^L>. Li-& SsLuLjj-uil! (JjjlJLaJI 4-djL*JI (JjjlJLaJI 1 rth’Wj Jjfc 

hpSLi Jlj (j- 4 (j-^-*-j ^ LftJ^U ^jjj-^ 

^Ujlli j-qIu-u-A jjiaJ CjJl>. Ju3 4jI c_<_&JiJJ - jLuijVl JlIc. tiJIjjV! 

^>J_A jl 3 ^ O* OM ^ J If - .jLuU^M ^ylcv CjLj1j_u>J 1 ( j-« U^u 


L^j^LjlILo j_C £j-*JI ijr 3 4 3hV o dise-u^s I jJs ^jL-ujVl jJLc. 4 _lL3jlJ! j_jLj3jJI 

j^L3j 1 JJiafcj j-A 4♦j itMl Jjfc :JIJ^J! jLuu Lol j- o Jl Ju£. 

<—jL (J TljflJ ^yic C_Jj£Lst3 Scillli j|jjL>U jlllll \-<m> LuJjJuj 1 Vm mi n 
jl t V 1_£ j]j tl_t£.LojJ JjJuJ 1 JJl^j j^jJI Jifc LjjljJJ-C 

LujjJLa Jjj 4_£Jj ‘^IjjJt £-«Ljj-JI ^ jf) Jajiia*^a I Jjfc 

I ‘ Ujj r„\ (j.ui 1 £LcjJI I Jl^ . ITllu Ijat-J j3L3j LlcLo ^\ jLsr*i < J ^ If. 

> in jL^>* (j-ujJj jl SIjLjJlLj ^jLJL! (j_a oj)j< m^ULI 

tjjJa-jJjJjJI 4 j J g M i 'i. i j ij jJl^ ((^U.) 

*£Laj*t3J LloLsLc JLoloVI J-Lc tl j-^lll LUj c_jj£L>. 

jjJl! ^ 3^1^ L> o^u V Jj^ll JL^ pbVl 6? 

jS-T lii (11 4" a ts>s Sj^LlII 4Jj)tft^tl 4jjJuJI 7)) 4JSJj 

J_Ib_j JLLUVI 4JLajL^ . \jj ts>c. (jt u_4jLc LlAj t i^lt 

cillij t4_u JlJlXI ^^LoVIj cIiLu-cLLj^JIj CjLujj^-jJI qj& L^HjL 3^ oj-^ clh° ^ 
CjLj^jJI ^JlC {SJ £> t^UH ^-Uo .CjIjjjJ.1 I^m 1^11 (jl£^ 1 Oga 

^J1 a UV1 ^julU ^1 *Utl Lujjua ^jLi_oj JLoLsVI 

CjjLStJ J-3-Io (jl » SLpJl Ji_l 3 (_yb. 

^u4>JlC.L_uJ ^nil 4 _JuL*JI p ^j. ^ ^j- 4 4 jV t 4 _C.j_»2^2 

. 3Lj_>JI (Jf-A p ^ tl AU> I L,y \ a 

3jj- . ua 4a jJ (jj^Lj mi it I ^UjJI ^Llaej Jjfc :<-jj£L>. 1 hn 

3j->- , " 4_uajl j-o LuJLuaj ^Ull j jU.1 . ,.VI ciiJb^ t jj^Ji 3 Jl^j^oj 4-SLt.uL^IL c 

s;jaelll jj^ j_c i3j_ii/l_L^ ^_l 3J1 4^.j^jstA <—Sj-*J j! ^Ibt^JLI 
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pJLaJI Jy? 


I J-Jb ^JLc 4 J L^JLajwj 4_<_aiu ^jLcujVI ^jJI j. ^xloL-uVI ^1 

4JLLJI glj A , ,.\Atl 3 JujJL*JI q-a 4-Lu (jJlC. 4jV a_jl jjv ^Lj l_jj£L>- 4^3 JIJ-coJI 
tpJLdl £)Lj J <T<f,L3 I3l Lai .^LuluV! jJalj (j-« Jl43_u 3 <j! £)£_4J p^JJI (jl 

p J ^ II £j-4 4_C. j_4_J?e_4 (jr _Lu ^yJI jL-oiVl Jj_3j t 4 _iJ^_lII J ty>r ( j_4 Lju 

JjjLlII ( j_c. JJaVI jf t^L-u.u.11 pjJLu 4 <?l~V a 

jj j L ^1 lj^Jaj|» ^ ^ j <<i II JjJL J_j_>JI <a i Vs^ ♦ 4^JLtl3 ^SLJJ 

p-Sj-jfj ^ (J}LjLII) £_4^>J Vj t J<,o->3 £jJ 3 V L$jl tg.L 4 - u .JI 

l3l_4 Sc_Jj_JlJ l^l_4 9J£lj llil_4 (jJ^La I V ... L^JJ-t2J gl 4 Mill (^jJI 

(jl jjLxJJ .«p_£J jljJl L^K 4JLII Cjj£i_4 Ij) i I V) I Jj ...S(j_aJj 

t n4 i_4^ t^-La-t-ujil Uiiai jj-uajJI 4-a-j rll t>J Jt t n*4 j'a-j 1 till 
I JlA t>Lp- jjj < (i VI £)L_ujVI (_ylc £)l ^^yJju L^jLj t 1 _A^_lC 

p J rt II t>j_A C. JLfl pJjJI .JJ>.VI pJLtil 4 ( a Cl) £)! 4_tic (Jj tpJLJI 

^y_J L_J jj_4 4_A__*_4J 43Ltii_JJL4 (_^\_<_u_>0 <d"r 1 L," , ,.l ' I ^jLojjVl £_iS IJ 

(jJLLaj ^Lu-^ 4-u-JjL Ll£ jjIi-oLj q^_<_ujjL^ .pJLJI 1 juk ^1\ ^juu 

. 4 I Jl^-tluJ 1^ Q^-t.uJ jJlJI L4-4 ^-^1 
^_jj_lJI j-u^c. (jyl Lc. ^ L»j,,, JlSJ» ^1 3^c.Ju 4 _jL^ l_jj^L>. ^ ^ 

4jI Jj t<- 11 M^a-4 Lj^-cId (j-u-J J-3 jJI jl uf.l J ^-utLJI (jj-3Jlj 
Lj^s (j- 56 - 1 ui Liajl Lj_ck.^it^i (j ^k-llu£ p^JI L4I .^JjL-aXI ^-j-4^>» ^J^J Lu^jI 
• ( <l£jjl^ ^jLiTlcL J-SjJI ^jij. p^ Jl^j L^. 


<W$jU 

4-L<-u_L<-u 3j- t ^ > L^-4 (J^l JjL^ ^_j_taJI ^y3JI 1984 ^_u^j 12 

lJz J) Ml I j 4 1 1 Jl_& Jr&jj * (o^LJ (^) 4- ^ UI 4_L*_4J>JI jjl jLua Calj-JoLtua 

j_L^a , ( _ t Uj«JI ^ill jjVl &L«-L*J1 (_jjJ i_3jijj«ji 

i^jLc.jJI» (j? Principia ^jLJil <uLl^ ^ J.3 *3-u-u 

^ ^.1 Jl tl 4_j_Lj^_3e_IiJ1 4_o_^u_LaJ1 ^JJlL-uJ 4_l^L>J1 

: "i?jl Jl j ->.11 jjLj Lalbeji ^ J-iH C>^J i«»lj 7i~ t . 1 VL 1 

LajI <" •%.! (_ ? JI aj ici)l_A_L<3j-fl fiic,Lj_^sj Vjl ^L^-LlILs 

. Lujj^so I g i>i-».^ jjl^LoVLi lil VI 5j 0 1c- iulsj^ll jL*j Vj .5ii3.V-l.Li 
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pJLsJI 6J 9 JJU 0 


4_u_uj?c_c 3 Ju Juv 4-L/Joj-b g.1 git tl C-j «>**j t4_i^l£^^_LC 4_uGa^_3JI I Lc I3lj 


^-±C. jjL~ 4_3jj_LaJI dJigjj . (^uJjusellJ I jLiTuv^U Liaj! tJ <jl 


juju Ju_3 Lg^ ^ J j r 3~ llj 4 1j3t-~II Cj l_Lj_gitjJ I <jr\j jJ^-Laj 



j^Jju (j -4 ^ 6 * 11 ^ ** dJuk 4 j3mi 13I1 j k <11 4 _^jvj jJlxjj 

Cj LuJajtjJ, I £)l t^LJI QjjLijL L^Sjuuj 4_j_ujjl JlIL ^ 1 > nj j3Vt jj-LaJ 

j-J$u ♦ 4-Jji £-^jV1 (jy l£. (-JiiitJ i j-a 1 3^3 J<>14^1 



4_ujjj1 JlII j L (jl_j 3 Jl>J j jujj L 4 J ^J^jI ciJJjJ * * L4 J (J_o3Ll4 V 4_ujjj 1 jJI 
4j^-tilll jjfc ijub Lg£ 41* 3 < l L <? j 3j ^jJIj . J^-La J♦ 3 < 4 ^1 

Lg_& ^ ♦ j j 11 1 3L ,.^Vij 4_ulI j-tTu.«J I *j 3 L> 1 1 : Jj_3j ^Ullj 1 ^j *\<r 4Jj 3 tl 

^jjju j-Aj • LLlJI 3LpJl Jl^l 4_L« V jj-Lj ^IjJLil 

4_L5CJjLJI ^yC. jjJ J_UJLJ J>jU5E_g Lkj LllC L J I t4 _ Lg IL> - LAjLiUcLj 4jj_L_<JI &JJb 
CjLluUJ » (jL) (JjLfcJJ t« ^J~ 3 Is 1 £_^3 _>Js I )) 4_)Lt^ ^£1 L^_g Jufc 4_uL_al3JI 

J)!j (( o ♦ J. 1 ^ H »1 3L> <^>V1 j-uG ju^I jjlallJI Ij-uLu 4u*-lj_g J>j-3JI 
^jl Jj 3 j -«d j juautu-jl JuLLlj j_A jjJallJI ^JuXI JuL tiiilI» 

3jj t<~\ ) 3LpJJ Ijl>* 3j5 Ll 1I cjLIjuJI j_Lo cjLLuJI cjLuGsjlIII 

. ^L*_LaJI ^yC. tUj mi rtl Oj^_lII 3 4 (j^ t 3j^~H (jV t(jVl ^j_o J <>>4l 

^J 33 C_i 1 j . ♦" 11 Jo Liu i_Sj)j-*J,l Jlo>jJI JoLitillj 4Jl*_3_Lc 4 -L-lI I (jl 

3j_3J JjV! 4u>.jJH j-Lj * L 4 I J <3^41 La £>c. cicstuJL 


- jj L"« 11 


4-jsc- u jj l_3_xSG<JI ^yC. 4ilaie_4 3^SLs t^u^jJ L*uj 14 L 3 < 1.1 4_j_u j j I jJ I Cxjl^ 

Ij_uju Ju>u j i Lu>»jJ^_uJI Cju*£l 4-lLLJI 4 _uL->JI JuL3jlU 

^Lj ciJJj ^J-4 VjU^SL3j L_U?CJ !j\>- . 4_^LLl>>Vl L^»jj^_uJI 1 ^ 

, J <>>4l t^jLo ^^1*4 jLp* ^JL*J 3 jJj-u_u jjioHJI 

3LpJI j t jLluvI c_jj_uI 3i_uv L^£" Lut ^y&j^u u ; l)j^J j-^-4 

Ijl! . L^J J t^4l ^jlaJ_C (±>J^-U (j! 1 ^ K 4J 4 3^3 c C< 1 >m! 
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pJLaJI Jy? 


£—6 jLpjvVl c_jj_uI l < £)! 4_I1_>JI 0Jufc 1 nir. 

^jj-SLj V Ju9 I jJ . 4 _£j_jJsI ^yz j.uSLll < ^k»T< 4jl <if. oJJbj /<dj CjLvLv 

3j - l T l£ CjI^_4 Cj^Io Jj t^-xC V 3j-o Cj^Io JlS 3Ll>JI 

L^JSJj ^jL-uJ I JiSLaj . L$] I 4o_u ^j-C uLa_uiuJI 

^ \ i tijj . 4 _j_LlU_3 L^_Lc c_jI JljsoVLj 4_uiI ' A AjtAj JSLtli 4_3ja*_a 

J-£LdJ (jl > II ) V Lul Jl£jJ 4_£Jj ^^_j! Jlus j 3~ jJt I JlA <jL> 

4_jL j I Jufc £j_l£L3j jjojj • <Lul 3 <^» j-uLsGj ^Sv-3j I £)jJ Ll>-J- l3 tJ-^I (jy^ 

^-U-v Jl_Lc] 4_jo>.jJj-jl—lJ 1 cJiaLLajJ! ^l_*JI <JjLaI<JI ^lc. ^j_3j l2jLuJoj_3 

♦ [*Lp*Vt 

«UjL3_j (jl V ^ ^1 A Ia <^V1 ^j| ^J1 Ltia_j| ^-t-tTuJj 

J 3 4 t jL^V! CjLjJL^c JulC. (^LlLc <LuI,Ut ^Jj_c 4 _j ^j_3j ^jJI) ^1 <?U<^>VLj 
J saJuIa)) ^-ujll! I diL-uljJ ^jLc 4-lhTuJ lysyA I Jufc 

.«Lj^LUdI 4_ul_C ^^La-a J-a^eJ 4a I <j_a ^^JLc tj_ua£ I ((^^Lola-ussl 

L^ <> cLu^II oV c£a* V ^U! ^ 

l_L^j 4_IjLot_a CjI*;!jj>.Li ^j_3j j <>>♦" t,l ^jl ^To. '^ 1 (j-C, 

^jj!jx>JI At 1» _j 3jj) <<M1 0 JlA . £yjuz i_3 Jufc 

Cr^ fi '-*-«L>* (j-« ^1^-J Jjljjfc 1 ^ />>j.r. 4 -uLl^-iSLII «LuiL>J! dsl j 

L^Iajscj ^‘^4^ajjj^stl] (^1 U^r ((VI jf) ^ylsj^ujl <jJj^>J,La .<Gj-usUtA ?.LliI 
j-a^I tjiljLC (j-A L^jIjJLsLj u .i (j! 4-ulj) Mir. 3 jj (<~n <- >i 3 *mj ^ 

. a 1 JJl-U CjLlIZIJI £jjA >» A r*\ ^ jJl 

{j-C. LcjIj 4 t^i xaLc 4 _^jjla V 4_jlaj_ca]l CjI£jx>J,I I Lr^ 

* I jJlJ I j-£j3 ^j-u-uu ^I]| t 4 -lx-u jjj-J 1 >" \ M i A" ,,. tl CjLJIjl^ 

. 4-u Ll xx ^ 4-lI.^.C oJJtj .(^GJjLSIJLI 4_ajjjx>JI 

7)j tso< La jJ ^jla J^jI^ ^JjjjLxjj j "<*' (jj_3JI l-£ j-<-u-Ll£ ^_3_>a Jl3J 

^j-C. .<**X \ ^Ull l_cL3^_»_a J^uJ j (jlSLUa ^ ^ LlUlS Lt-i-Lv. jl 4 jju^_a 

4JjL^_ 4 4^j_*_fl jJ jjJqIJI q ^ (s~i~n L*_aj .4 

. J^Vl (JjjlaJI Laxj^aJI ^jj Cj^I I 4^jolU ^Jl^J ^jlSLb . CaL u-^jlIXI JulC. 4ji^4 
£)! 0^>* *4 \ * a't a 4 ji <^r. jjlallJI ‘ 4 * -^-*- ^ O^J 
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pJLsJI 6jg jjh 


p£p V Lo-p^-pl 6< ^JL».p,l ^JlA po- Ji^Jjj ♦‘-LJJl^ pp p lLIjLaV 

PcLaJ pi_i ^*i,,.| V ^ /C t^ t aL- t-g— aL-P-ls pi Lppo-I 

t/L-> j^Laf 0? o v US ^LuuS ^\ 4j|jpi-l ^ V (31 p3U*aS*u 
3l_j_>J I ^p La-C. j-P^JLl p^ d 3 l"i 4- .a Jj c^Slljj 3 Jo. Ij 4_uLla-j^^-u 4o_pj 
c_jL>.I U n ii^> i(j\JUA o^Jl^j 3LoJI ^_P pou 4 3jt4jJI ^JlA p| JjoJl t 1 g > n<L 
La c «t ii*>4 j-& <_ajpl I Jl^j 0>Xu2l£ La Ijl VI ✓cpll tpLLLjJI Jo-1 jjjj 
^_P to j_j LaJLLc LajuA t. < > n~ (3jo-jJJ) 4 jjLL_J! jjl LJp JlIc 4_uju 

»p I 1^ A 

Ijl Jt CjLjI Jo <_P ColJ Jol pJl tiJjL*JJ ^3^ 4 Jjo_a doLc.1 IjlSLaj 
lLLlaLuJ plo (jj aL II ^-a3oJ.I ^Lcsl lJIjlLo- <j3 -ULla-£^-uJI Jjlo- Jui3 tppJI 
4oeooo La-»Ij ti_a jLpI 1 a < n>lojo$pl lLLulI! 4oc_uj (j-u_J 4_joJI L}UJI 

p9j - (_>oL>- !^c .jj ^-pjl L^_La J£ ^p uLa_u_ujJI jj JlJ ^pj 4 jjLu-^ Cj^LcLaj 
joVjo- <_p cjLa-P-jVI aLla-i^ <_p puo-lpl JjI <3il 1933 ^Lc. 

Jl-La Ljoo 4 o-Ij p &-UJ J_pJ| IjlA pA aLc.jI p 3» p pc 
t—3j) > nlj3ll 4_t^jJu pc Jiill pi t m pp$ t«4_LiJLA 4p< nlapaj 4^>-j pA 4 jI JuJI 

C-i.pi JoLLa . 4olp>» 1 ^j_aoc_a pA I ((^JSLII » (jLi Ppj pill Jpoljjfc 
^ajjc-a pAp^l c« < mjI 4_l>JI L>UJI 4jjLaP^uJI cpLcLilJt (jl ppj-A 
4_LjjLj Lto_j| t^-pos-l.I pj Lp-A JSJ jPLa- 5 pill Cj^LcLaHII 

p pLc* CJi-pI poJI tillj Jllaj .4_uLlaP CjIjLju 

LjJI pA jpLujpl LjJI 14 31~<^ jI 4 -l<.uL^VI cjL lL a- « JI pLc 

Jjooj t4 _lJ-ljjj-j 4_Lp pi Lpi 4^o-pj pj^upl (RNA) ^Ljpl PJ 
pOt^u^Vl Jo-1 p) i mamII JoJilj 14_uL-^P 4^LL PJ a j) <^>11 4^LL 

pLu i 4 _o^LaJL<jj VI Cj>Lllil]l pA J-tTuo-j (j-jj3plj mi IL ^oeoJl jLc 

t4_lL>JI ^p pjpJI pLLLiij pi SjLiuVI p^j pA po- pK Lpjjo- 3 j1 ♦" m»I 

i_jj-ljI {jr £s 4_uLua_pl Lpljo-I CjV-C-LaHJ ^ L> #11 ^j_aoJ,I pp-u C> < <nt pill 
4-L.L4JI ^ L ♦ j (^jjl ^ j L tl ^jLj JjloeJ Ju9 p^>-lj ♦ jl M^VI 

^-pa_LjJI p^-Ij t^oe-f-o Ijufcj .4jlp>.l pAp^l pill tlLIpj tLpjLc 
jo La pp p-A Ij, 3 < h^jj Lj ppo La 4 i uil 4pLoJLa - ^p LlaPj ^ ^pll^ 
. (DNA) LjJI <p 4 jjJla 4j ( . pi LpcjL 3 aj 




pJLaJI 


Julc. 4_uj^j! jJI (jj K mi i a U ,"\j 11 4JjVI ^*»•3Hll 

j_<i_i^il <j_a ^Tiiiual ^ A~, ,,1 , ,,j . cLu*IL>JI jl 3 U3UI JjLS-c i4_uL*JI j| 

4_}ljJa (ji-Cjj La^Ulj J_*j>JL 3 .^jJ 3_3 jJLc 4JlLaVt eJJb <jV 

La^UIj Jj) ^ Ml 11 iJT ^ fj. MJ L S U .(j4-iihse-a ja L^J Jlu t4j$j9 

£A 4ijJ jJ (jrUji£J_4JseUj . jjJuVI JLl>. ^Lcl <_j.II 

(J7 ^ 3jLp»j C-t-u-uJ I I J_& (Jila 4J <jlI ^jjv i_-<-<-u LuJ 

(j^jjJJLlI <^~i Mil mi ^ cjjjJlI 

4_*_3jj_a (j-Lge-ixiS^^LI L»}U! 4_3J! C<s*-u^ I t(j-A_>jlcj) f 1 

*1j_& j-^ m <jL> UMI <<j_jLii,! I)) I Ju£ ^Lj! I j£L<fcj . 

^jL^jLa jijl mhjj cjLuIjjJI ^JLc yj jLil Ju9j . Jiti>JLl JL^>JI 

L^jI Lc^UI * A J_l 3 ^>.jVt ^ylc. Cu jJl>* JlS CujI^ 3^3-LaJ! ^>JlA <jL> 

jl .LutiLUl £-J J-jVl ( _ ;r J_C <Laj^t_a CjI ♦ rt~j-a 3j_}Ljs QjI£ 

3JlJJl>. <t!Lu £-« £^JJI ‘ 3 jC~ 3^ A U>11 ^jj ^.jX\ 3jLju 

Ij_}Lv CjjI^ 3^ AUtl ^j| {j\^» Ur^ * ^t-LiJI 0jJb £-j_l 1I Jlbfcj <jl <J_l3 Cu jJl>. Ju 9 
14_ i _q-l L> . < jr _L*_tl I J_^j I 4-3jl i^U 4 jjJl>. <_j- 3 ^ Ss - ^T u 

<—SjLfc C^t_J ^1 «L>»L5tJ CjjUJI 1 J^J ^j-u^I 

. 4-o$i^Lo I 4^_u 

{j-A (jyC .jjkj i4_tljfcjLll jllLd 4^jj 

j I C j-luLn £\$\$ 14-Lt.aJl ^1 J-C (Jj)^ 1 II £ (jIlUU 

,c 3 J I^> H *1 JlX. (J 1 n^t jIa 9 J^Lajjl ^1 IjVU^JI 

L^LujJLc ( J_ r-^u2J CJ Lc L3jjV1 JlA ^Jbj (j I ^j_u IjJ j 3j_<_uL>J I 3jjMJ 
3 j_ 3_L> 3^5C_LJ_j jJjJ 4 J j-L-l-U ^ jJlj t(jr^?e_4^Vl I Jl>. 4jl]^l jJujJ.1 
ijj £Li I J^L>JI (jA lil i^Lo^U Cuj Jl>> 3j. AU11 4 3iA V a 4-ulJ) Mir. 

^L>ol j) <y j ^ 11 I J_A 4^llLol jlis ^j-oljJI j_<_uL>J! 

^jl *j AU tl 4 J clxjvlj I aj jllutil {jA jjjJss ^ 3 (J1 ^ Mill 

^jl 1 < j I jJL>J| ^j-oj . 4 _jJL»JI JLl->J1 ^-lC. jlil . ••% 

Cxjtijjl jus JLj>JI (jj^3 (jt LVL^JI j-lc ?jlj j^ jjVI oj^ 

.d<jjL>JI ^1_3 jjVI Ijl^J 4TJla1 jl3 a^ aU.11 ^L3jjV! Ijla^I 

3^-jjvVI ( h ts) '1 tlj 4_u_u (j^_jUJ Ci* 3Ajl JlS JLcj>Ji ^JlA (jl j 3A♦ j lil 
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pJLsJI 6 j 9 jjuO 


.jaVi^ 1300 ji 

4_I1 » 4 4_3_jj-L2_j l_3_l£GJ1 4_j^ y\ <JUa ^J1 (jVI j£H> 

t L^JLlj>.j 4-jJI 4 mi 11 Ujj-al (jr^ l*-^ j-lIuIa JjVI jLilU . 4 U 3 < aj 

y\c.^j Ji^*l j-A .ijJ3 JlIc, ^JlII £)| t(JIfLtToV1 4 _Luj1cJ-4J-Aj 

£-£)_a j_A j| (jri-a- <<KV1 £_a 1 <1 g~3ll 4^>.j.i (jUllitJ (^1-jjlc.jaj^ll ^j-a 
I. R. Z.) jJljLu-oj (M. A. Chappell) (JjUu < * jJaj ♦ (j-tcjJJl (JjIjlLo 
aj 4_3J I <j-\_> 4 _U_j!j 4_aG ^jl Jl_jL^j j_3jj Lujj-aJK 4 jl^I>. t j_a (Snyder 
4_3J 1 4^>.jJ 4_*_a Ci »3~jl (jKjJ.1 jGjjI UK jj t4_tlDj-o g-Lajjl j JjVI 
t 4_jJl (J-uSUj 4Kj1jJI (jl j^ULlj . y\s*-uj&'bl\ ^-a y<j ^\^.j a H 
jl IjJLa 340 (^r\_cLajjl (jr J_c chl>^' 3 jJ, ^JjsGj <jl ^jlj-1311 1^^131 <4_LuLa 
14_uJ ljJ 1 cjU^oJI JMiw y^r < «<>U L^}Lgl<_ul UU j juu IjjjjI^j . j^-4 3800 
1 £_a 4_3J 1 JjsVl J) ajgll Cjli (jtjjLdJl (jl jJLjLu_uJ JjLi JU>*^ 

L^jlj iy^-2*’ < M^Vl Q~i / J yjQ JjULA (_yUl ^340 ^LflJjl Uj_t£. 
^j.llSL«J 1 <jl C-<-U l_K .(Jj-LsI 3 JlI UjL(Jj_4-J (J-ujU-J (jl C-c-Lt-g] 1 1 Jl^J ^_lUL_uJ 
4.3JV1 4j>.jj cjU^U^VI £jl (jyU y^tj-x^ U-a t^3800 ^Lajjl 

» ^^4 3l~3r a CjUUjjI 3Lu>Jl £-a (jljJLoJl y \£ar < KV1 £-a 

CuuIdj^I JlSj ,4♦jiUU 1 jl>. 3j_ju_Lc 4 jjjl*3 y\ 1_K 

4_j_>.jJ 4_^_cblj 3 jjj-^j j3Jj J*\ Mill 4 j^Juu (jUj-j Jjl 

U.<.uUa (3 ^Uj 4-uU^K^- ljJI cjMcLULJ 4^&_uj Uj-uG t^jl^_p>Jl 

^ j_j il U-lC. CjJl>*j (_pjl 41UJL 3 ^-cuLjlo 4_U_ujJ, 1 j j-ll>I 1 

<U»<>>11 j_a 4_UU J<: Mill 4j^JlG ^-3-u U (>_Ll11 <-jj-2j Uj u^uu 

^jl^^Jl ^jl ^'« 3 / tl 4JUUJ1 4 _ujjj!jl 11 (JUa ljufc ^11 AU «^V1 

(j-IJ 2j-*-^-t! (J-II (jlc. J_«^3 t 3 ji J-V iTjljJjtJji (jSuaJ (^SJI 

♦ y\-2*-t xKVl ^-a L^-Lu^Uj_aJ-A 4GJV U <-<<«>! ^3il CjUUjjVI 
jl 4 _jJL*J1 4- lU> J 1 Jj)^ < till ( _ r ^ (j-u- u u o'j^l L)1 JjUUjj 

J <>>4^1 j) 11 CjI j ^jl^laJlj . L^KUl ^-3-u <4 <>>3V <11 < nil 

4-l-Ljj j 1 jJ 1 Juki mi > IjKjfcj «jKl 4jjli cJiiiej ^^^il ^>-jVl ^-U. 1 

. Jl>.1j (jlSLa ^1 Ui>* 4 U 3 < 11 j 4lcUJl 


I9fl 




pJLaJI 


1 a ..Aj i£)L<_u_)VJ < c. (j* ^ \ ^j ^ (jVI ^jitsLuJ 

(y£ui JlL^-a o*"j c^- (jL^tJj (jLuojJLij. L^Vlill j 4-lL^-LU Lj^L>J! Ll^_uI 

(jj-SLj iU^ Jl>.| {j-a 3j 3UH dujj ,(j-ijjlc.j cjIjjj_c 

LajLjT Cu_jL£ 4 L*-4 ^j-o 3U>11 cGjj llil Ul 4 4j liJ_c j-i£. ^Lc. 4 j^j 
(j I 4 4_jJLse_Ll» I Lj^LGJI 1_j_4_uI j. nil n LGj^SI . JLIU 4 tyti a 

1 i ini _ uu^ 1 1 > ’j " t, 1 i <S/1 I (jljlij Iji Lt!u-iJ 1 Luul^V li] 1 

J. B.) 4j!jjJI ^JLc 1949 ^Lc (jy^j . y\j 

g*-GdjJLI (j-jJufc (jr\j cPl jL^»» u- 4 Jjt . (S. Haldane 

£)-a 4_3_Llit_a 4 _ju_4jIj CjL_u!j_} Jlju tilli J^G Jl3j . 

(j_c 1 j a j<-^j-<-G 3 juJl>JI LlJLlc I^jLj .^JL*JI 

4_dsjJtU ^_tC 4 _i1jl>JI JjLGJI 3jjlj * Ljj^m ^_La_<_o 

4 Lj^LUj 3*jjjJLI lj 4j i <»Vl!tJI La£ . bj^Lali 

/"^jj.! jj^Ji SjjUj 

3j. j \^ 4 j t h i Ljji'UI 1 ^ j4 Jl3j 3 *^jjJ,I LGj^I (J-LsL-La l^3 

V \ (jK < <itl 4-tLfcjLll L}L>JI cjjj_c (j -0 4 i< mi 4JL31d^I 
4_jI 4_3_Gj>JI CjjjJLI IjlA .4jJLI 40 

j_j>.jVI \ c, 1 o ^*1 jjj i a isi) (jj^J 4 4-tLfelU L}L>J! Cjjj_c 

J_J^J!j 4 ^jl < < ) CjI3 L^JUJJ 4CjjjJLI I Jl^J 

(jJ jJI <_-«JjJlJ!j . 4_tl?e_(J.I Lj^_uVL (J\j\-U3j4 (jrGjji.1 

jA^I i LoL^j 4_cJ) ^ 3 43 ^ J r. ul it mVj 4^c-A 4_ i l?e-Lll Lj^L>JI Cjjj_ 4 
^L3_J1 1 j4jl ciJJjJ /^_Aj 4^_ut T uIaJl JLoIdVI £jja Lj>LJ] 4-4jL3-o 

wLLc. 3 jl>.Ij 3j-c 4_lL?c-lU 4-lUJI 3j, 3lo cj^do ^^3 . jufo^JI ^ To . 
< nU j^lot jGJ ScjjjJ. 1 Ijjfc jJI 4_ua jJlxj 4-L u u 

tjfjQ IjjJl^o LGj^I ^1 3t^>l c 3i"V 4a isJ £> CjjjJ.1 \ 'jjt 4JUjv LGjj^I qK 11\ 1 

C.G Jljv CujI^ 4-ilgeJi.l 4 _lL>JI 3jGla I C-<-pj l_4_4 4 Ji [jJS \ 4juj I jl 4 j^Lj 

(j-0 4-LSLiOiJ ^ I4J I G^-U Jl4L£ Ll^UaiVlall Lo I . ^ ^Cj Ij- 43 ^_Jj I j I Cj^Lj 

. I4] LjJjTuHi^Q LtiajI JlaG_4_4jJ 4cHj'^ 3 

JLx ♦ 4-j^ mi dl Cj Lt-^&rJ ' LuUIj Cj 'j, 3 U11 4 >JlA j^oVI 
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pJLsJI 6jg jjh 


Ur JLaL^J L-3 _j^Lo L».Ll« ^ a! a L ,^>V1 ,U ♦ .>■ tl V t L>}Ut c_jLj_c 

SjLC. J}L>. UJ ALtl oJJt (_ylaL>J ^yu^lcI 

L*j}La L>*L_La JJ ^1 <?U<^V! ilaJLiaJl Lj^LU La! . JL^-i 

oJ-Jt (_yJLdL». £)l (Jj-S-J (j\ Jij) a t [\ jjlC. (j-aj *UjLp ^ - 4 ^ tl)!j»ltaJ! ( _ r lcL>J 

L)}UL 9- ^Jj-a a lLLIj I(4_tLse_(J,lj L4J < «VLJ!) (jAd!j»«V! 

<—ij^a V 4 jV (Jj>-j-Lq t a jCi ‘u^, 1 ^ 1 ^ »1 <?U <<-*>V! <Lusj^ 

LjjMJlL 3^jII j^j>JI ^yic. Lu^_u_4j^LjJI 3jL<. 4-3jl <^ll (ju!jjs 
j-LaJJI <**' ^ ! j J-a! J-& Ljj>U! (j-a 4_JL>J! j^»>J1 L^-c! Juulj Lj_u^Lua 

c-tjfcj till jJj . ^Lc 4 j^Lj <j_a (—ijJij LI Vj t~i n" ^cJ jj^jJI 0JLA tjV i Lis. 

Uia <lW i«LiieJjLi!l 4_LajVI ( _ r 3 <LLuu j»La JU3 ( _ T jjjjl jJI «Laiaj^sVI (jjSLj (jl 
Guide ig j't JL3j . 4-3cjLij ^Lum! <t!Lo £y a ji£l (_yJI ^LbeJ 

ijjJalll c.ii.i-vf iriLiLill (jf ^jJI John Maynard Smith cm a, h j Pontecorvo 
. LiK (JjtiLo £d _jjVIj jjJlcII /i« j" jj! £jj 

jUiiVt «L>.j jjlj 3-dbjijljJ! £_aj dili iLoJ-i. jjjJ j»Ju2 JlSJ 

(^^_U! JoLUJI 4-us-A>I 

j! ^-LcLs (j! tl>^-a^ ^J-l! ^JjjljjJ! jjlallU <L> Jl».!j c_-<jL>. IjlA (jlj 

J! ^LtAUa 

(^^jlijJt 5 j» 

Theodosius Dobzhansky c-.j£ 

^ 1 <?L> ! (j! L-LlC, ! t ^ i ts)) (j! ^L ^_j_uaj cU-^JU 1 

CjT 1 j a ? ^ ^ At! l-j! u <il Jl>.L^ . j I Lt, I JljLU! ^ ■ jLt! (c-jli&IuV!) 

jJ_JL lJj_jJ ! jl ^ 1 " U ^_y_CjLJ ^ ! J Cl ]r> <- < tl j fiLuI»li! < ^ M ^y 2 >J-A ^j_C 

l^.vUa ...A u ...ntl 4 jL j 4 -LL-u^j J^-Lj IJlAj .trypanosome 

Lj^LL ^^Aaj Lgja^juj tlt-LV ^L^4j ^yJI CjLlx^oI! JlUj * La 4 jLj jJ! dJkjfe 
L>L>J! .4j)Lc 4_uj-c ^1 <ti->>! L$j! jUkiL <>>j it! ^jJ! 

s\ />. ^ L&jLaJLw jjU3j *j3l£U!j ^1.,.A <V1 1 Ijloj tjljuV! !Jufc ^Lu^ui! 
1 ^ j! r. 0 (>i t?A V lJi_^>LI 1 ^ i< tj .cjLLjjILJ! ^jla JI23 ^jJ! ^1 < m-v! 
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pJLaJI J^> 


V cuU'L 1 Ju3 ^3 4_uljj Cjlj-ais <jV L^Ia 4_1l 3 Jj 4 Ijl-u^jv 

«L1 £ JLlUI a ju ^yic JlIc ^Litl jL^JI a^LJ! 

.^__uL_uI 3 ♦ t>>\ L^jI j 4£j_»J.I 4? j_a jj^Iu I j£Laj . jujl>« 
Piet Borst c< < hjj-j 4_j j_Llj_$JI 4_ujj^>JI ^JLc t 3 mh^I juilj 

♦ j-l^oTJ 1 ^y 3 3JJlaTla ^JlSLtluI 3L3t-.il CjLy_3lLt,l La-i ^Ull 4 _uLjj^JLI 4_jJ VI 
4_uIjjjJ.I cassettes «cjLL4_uI£JI » ( j^ 3_c j_a- 2 c_a ^j_>o l^LJLu^ <j! jl3^ 
(jLSLaLjj 4t 3 \l V a ^- L ljj^j i 3U«a ^cl_u^3 J-JJj (jl L^-La JSJ c jSUj ^yJI 

J » mi a» 1 ^ U -L si \ ^jjJlj }L£ (cjLLj^uISJI) 0J-& • *. m (jj CjIjmLL^JI 

(j I £>£Laj 3jujL>JI L-kUL*JLl 4>JlA (j - 4 c 3 U«a (jfA L a . 4_<xu3J ((Cm i mISLII 

^ 36 *^(j_aj3) Cij-SLj CjLjjjJlI ^jV . 4Jb^L 3jJ, BjJLJI 3j_£jvl 
4_La CiUI-%. j£ SLpJI CjLIjlj Jlla C-LiL^ ^1 < Cj|jl_Ca_A 

. ^L^>.>U _il_Ca_A (j^jJLa 4.1 a i^yc l_1j_3j La ^_u^j (jLj L^i ^_a-<-4jJ 4 4_3j^_Ls Q^jJLa 
. t~<l si .>> t I 0j_& £>_A }L£ g- 1 »>S J > 11 ^jJ| Ll}L>. <j_A 4_3iHit_A 4_CJ-A- 5 E-A 
^ 1 1 M^-l cj!j! i^a j-j-u-^ 4_uISLaJ 3j,3 i 1 ! ^LuVI 3^3jJ I 4 >jla 1 jSLaj 

£_j_a-><J 3 si »a i L^J jTl<-uT(J ^1 JLSLCu VI Cj Lu_3!LaJLI ^ « . ..^ A ^_g_J 

. (^SUj ,p]| ^>Vl (37 * } ^iJ! Jl£Lif 

^ 3, ,.j ^ jJI cjIjjjJ,! J^JLvj tCjLy_3nXI cJilsL »_a j_jJu ^IlJI t-s 1^ 3Utl 
^ *jjUtl ^1 3U /^>V1 A . 4 -^jI I^fl Cj^IIjjv 1 4^1 < <1^. I CjI jLCa-A JljJijj ^j-C- 

L^yauj ^tJl j-3jJI JlIc. ^LCa-uJl Lj^L>J 1 (j-A (jrSJ^LU 4?Ju4> aIjJ J-^ 

^j_A <"< 1 33 L7 Hj! CjLij_31U CjIj^Is aIjj (^jJl j-&j /3 a si <^.t 1 < CjLj_l33J,I 
jJ! ^ mi 3 M°> 4 A JljJI (jr 9 l^jlr. a L Ja-l-J 1 L>UJ1 L^JJU 

cjLJuAkJI (j_A «lc.La->- aL3j ^ a '>>j cjLu_3iIIj a 1 ■ 11 L>UJ1 j/u jJI 

(jr ^ 3j, j 3 ,<3 tj 4 JL^_a fiL3_LA_Cs ^_u-i2j 4 >JlA (3^-Ij 4 3j_3_lII ^1 1 1 ^~i3j <>i a aL3jj 
. JJ <-^*11 < JjJU La-A 4C t <-lL>JI ^Lul 

^yJLc jjJ ( _ ;r lJI ciij ^j-A aLc^uJI ^jJI Lj!^L>- (jl i^j-j 1 jSIaj 

c_jLiSLIlj . I 4 _ajI_ 3J, ^jl^- l> J1 j 3 m i in ^j_L>Jl ^-il) 4 Cj 1 j i 33U 

Lfcjj_t-s3 ^-j-A^e-j L>L>J1 4 >JlA ^aJLc. (^jUil ^jLflJl J>.Ju 4_Lc CjJusdj ^JlII 
4 L^jI£jjv (Isi <>n ^yllll ^SLsdll 3j^>.lj L^jISLjj^jj I^ttL hLj 4 L^-t^ ijr L?c3j ^yUJI 
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pJLsJI 6jgjji 


^jlII jujuoJI ^l£jJL2 . L )j >"« m 4 jji_u La IjlAj /^jl rt*tl LuJU. cJJ j L^j 

J^L_uj jus t5j_tl/L_a 4 _uL^JJI llLLLcILa! jJ-ls cJLL-^l 

.jL^Jj L-d r ^lla ^Ll>. (jjjiill ^ « jGjidl <-mmm edcL2.i 

I 4_j_cl_m 4 _jL?c_IL<_uV! ^j| ^jljij_j>JI ^.L. I (_jjL>*j cJj j 2 j 

jl>*T (jLtlLa! 42jj 4 j|j ^jsz-a (jl jJ 1_4^ <i^ ♦ U1 Luajl LkjL4-5fcJ 

.^LiU jL^JI ‘ L y"\ jjV 4_t2l^ CjLLscILaVI 4 1 Ml I Ml JlAJ 
4-j^ g *>JU CjLuGajGJLl J^». SjjjLU c-jjLjcIlII ^yic <_jL£LJI L2jjuj 

^>G <_y2 4_^j_t!u)) 4_jlj)i c. Lai . L^jkL>o LicL2 _} <JjL_uj J[g^j 4 Lu^Lgj 
c2j5Lilcula (_yL| jij-II ^_y>*jJ^-L-JI 4 j ^12 <-2 Lju^I jL« 4«j_^jJI 

:4 1c. 4 >jj^Sj ^ Ljaju . 1882 ^2 Elie Metchnikoff 

L.L.LLU CujI^ tjr ILll Cj Jslj_>JI 4-4 Ju.«a qA 3j_u^a2 4_>-1jTu-u 1 ^2 0_£ 
ijr 2 ^ V 2 j_2j_4 <_y2 CjLsc-jI tjr 2 jj-uLa^t-j Lo.l4-»-l4 CLu£j . L-aJ^I 4_*_4L>J 

* 3 j-ALt.Lt «<-dj-ujj)) c«i a>2 4^LVI jo*I ^2 

LM2JI <_y2 SLpJI I 6T a £-* IJu_>.j (~m3«4.42jU* 

3^£L2 3l_5t2 ^_ycLa^ ^_y2 c< t412.241A *.tl ^t^Jl ^_>u CjL12^_j Jj».I j 4^_5elJJ 

£L2jJ1 J-4ju ,j\ <j£_4j L}L>JI £>j-& JI 4 ^L ^ j-L^>. j_32 

LLj-Ju ojS-eJ\ 0 j _a ^.2 (jl—> j^yLuLuo.! JlIc.^ .(^1 4?L>lj 4 i >>.»" 1,1 

4_2j_*JI I C<^vj I (j^>- 4^-Lu^ 4JL>. ijT 2 Cjj, ♦ mi 44-L4-A>V1 3^12 
,^jl£L2l ^4^r"<4 mI (^LLi ^1 C'-i-A^ ^jl tLLkjij 4 .Ll>. 

Ji^Ju 4_Jiaiu I (jL2 4 IjJ : u > ma’i ^^2 cJ2 j2j 

jl^Jl jl 4jj_4jJ! 4a£.jV! ^j-4 JL>- (jlS!_4 ^ ^>«j 4_j12j_j ^4 < n^v ijy 2 

cillj 1-4^ 44^_3tIL4 L^L>. VL>. 4 j Ja-po Jlj V ^ • »>^*tl 

tillju cjj^ 2 ^jl l_4j .^jL^Gl ^-u.^ 1 ^_y2 jl <-« mi^» 4_3_4i cJL>.j L4 Iil 

3j-^-tlu » 4_LJl 3 ^Ll jJ-lS L^_l4 t~.y^s\ Cju& 3^-uu^o 4_3jJj>- ^Tlu ^2 (jL£j 
cillJ-4I/I (j- 4 ^Lila L4I4 c >.t-L212 . 3j^se-4ii ^yL.« ^^LjJ.1 Ju^. 

.4lU^ 42UA]I 4JL_4 j>JI cjL12j_JI jJlv c.<_>o jijjJI 

^L-uaJl ^2j jlhl’iL^jjcJI (j_4 ^yU.tJ.4 SjIjI 4_JL>» ^_y2 c<J^j 
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(niajl Jg» 


. UUS L$jt cuSb ^1 <>a Ijp. j^LJI 

Cu^i> <^l (38 * ) oL^LJ1 4jjJkU L^L_ul ^bpCU! *jui> dJSLj, 

. lpjJj)Ja.J ^pLp. 4 _jJLjJI 

4p_uj (jL-uj^vU 3 JljLIII l^Luu^I cJJJlj ^3 jl3^ t LJLc cjJl%j La£j 

^j-uJjLj ^1 3j_ti»Lp tiJJj Juu ^j&juluZla . CjLSjlisJJ tU , Mil 4 lo^^La 

- 1 '' t"> tl 4-b LCiTl^' jj* a \ »>> A JljJu>JI jjp-t-uL} j_£bt_a ( ^al3tIu_uJ 


4_cLitl jljIj Ehrlich j*_jJj! Jj-j 4_£j_*_a LUjjHa lj_p*l 4 ^.oaj jp*j Ju9j 

2L*iUI gL^Jl ^jJI L}UJ JjVl jjjJI I ^jJI epUVl 

^ ^ ~ 1 ~ L-flcjLpjtL jjj (j-* i^L-apVI 

(j Lai . ^<U-upJI £^Jll] (jljj-p. (JrUjVl (j I C-L.fi I £_Sl jJI 

jLse_3j| 4 jL£ 4iCc5fcjJI £jj4 £_<_ulj (JlpJt (jl£ ^b! ^Ltl^l 111 

jj_aVI Jjl3j l_u_ul j_>. CjJiJLj J_A :J^L_uJI ^-Lltp. JlII ‘Ci\j *11 „U Jl^I 
yus tJ £)l ^j-a j_a-5 tCt-LalJj^ jiptajl Jjpe_a (j! 4p-jjJ 


£)l j-iLa Cj Jo* i^j-uj Lujljy ^ 3Cj j_ju LlljjfcjJ 4 jIj *«b 

^ ^ 1 4_j_j_^ CjL^_<-p^_j p t ^j-tcl^JJ ^j-p£u^_a VI (_j!uILj23jju_i 

*4_aJuSllI 4o.jir jmiII ^ jy Icv. ta^ja ^cLUl ^ufcjL^p (jyic. Ijla^Lsej 
c_j j-io* ^^I 4_3Ltol 4_t_<-uLt-uVI (jjL*J,l (j-a jLjT I CjLp-j IjjjLuJ (j Lj 

. jrp*. JuJI Jll3j V CjI 3 ts >jJI eJJb (jl f^yz jJlzzj .CjLLpilLpJI 

Juv| 4_j|j 4_jj_II i n I JjVI <- < « mi II j_A jr\u>-J lUJI £)l yA 31 

LtpjI ^uTt-pj)j.JJ t a i/-> \ a . 4jj_a jJI uJLaJI 4 _lC^I ^pol^_aV 4_u_a_ujJI CjLt_u^iXI 
J_*pe_j La_a 4^_cl_UI jL^pJI Ja-uTu L^_La . jr^xJui] 3j^_*i/ J^l ^j^l jl a 
Cj jj_UL<nJ I ‘ * < j > (JJujj I jyCi^ ‘.^jJulII JaLalll V 4 t I J-LI 

i _^JI ^uljpJtj jLutJI ^pJlj (jrpjjJlj 4_u!j-^il CjLu-a_3JI 
4pe_tajVI 4Jljl 4 _lC.L_uJI CjLcjjuVI * > 4 _j I ^1 4^Lual IjlA . j-jL^JI 

^j_a VJl_j ,>s~ t l 4 _jj_J| 4pe_taj| j-aJu^ 4 L^a^^Lual ^1 JI 4_3JL<J! 4 j^jjJI 

.^JJLl ^LaluVI ^jpj_a t- < i < mj La-a L^^^Lual 

^ j I 4- " t ^L_ua I CjjjJau jJs 4_t_<- ij-<-I Cj Lt-u-SLt-U 1 Q^Su I ^j£La-i 

J^pj jp-ll ^1 < MpVI CjI jl i3ia jl t4 jljnUll ^jl JujJI ^j-a CjLjI ^_p>JI 
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pJLsJI 6jg jjb 


Jj^LLI <_ , t, ,n Jj *3j-<iuL_a JujJI V aL*_aVI ^ Lfcj^li ^yJI (jl JuJlII 

.(jljLJjJ! *L*_a| J-*-5 cj (^jJI ^Lia (j\ A \~> > ..jfltK CjLudj->JLI 

« 1 U -LJI 1 $ U mi n (jl (jSLaJ 1 $ < Cj' iLuaJJ oJJb 

(^A_>-JlILI l_£ . L$J ^ I *t i 1 ^ jr HJI 4-U-ul Mi^tl (j^lj-al jl jl (JAIlJI 

Jl_Lc JsVl t4_>*j_aJI CjLscJJjjBj ^jjJI La-A t(jGj i m i nWi £ruJL>. cJinitj 

t U J J ~M J_LoIL_uJ j. L^J^jUj jjl j>l*J 

.(j^LjuJI 4 jJu^j ^jJI ^LUl jL^j>JI 
<-LL15j Genner jJLlv Jjljil j_a (J^-lL>oI ^ ^j3l~fl j^kl Juilj 
j-aVI Jjl 4 _jj^>. jlo^ . Lu^-L^j ^jl Jjja ^^alj-aVI j_ua ^LUI jL^j>JI ^-uu 

(jrt-CjjtVj a» CjI Ju>»VI 4 T p»^Lual a*v ^JLalal l778^Lc 

<J-u_jJ 4_Lw | ^j-jl lJl.^.C ^.J tjJLil (^J JLStJ ^ < 3 ^ *4 .((j-aVLj 4j1j 1 ijr Lc 

^1 ^jJulII (j- 4 Ij-aTcvl J_A JuJLuaj ^-AjLiTlvI ^1 t1 u ilo 

Jl-lJJ . 4_j^_3eILJI 0 jufc ^ ^ Jlj4>Lcu (jj^_jJ ^_2JLa j_i£. 4_*_a ‘ V 

^-Lj_>. Jl-Lc. ^JjjJI £)LajVI I JlA 3^_o* 

(jI ^Jl .m<«-~ n JlS 1_4J (j^jLc j-tc JLoIdI (jyic. 4 Art Mill 4 _cjJl*JI c_jjbcl]| 

J-t-LU-U-a |^^->1 JlJ V jjl AU>V1 Jjk (jlj N JJ ^ * (J -0 4J 

IjJlIj 1_4jJ t4_L^ojJI <-^^-11 4 < ihK 4jLc.J 

4jJl^JI j-jjll>JI IjJ till JuT (jJjj-a-U j-IaJj Jl2^ 

<?\"II C.<J- t - > - Ljl^L 4 _«jSL>. ^jLj j^Jjj . LjJL>- (-jjLjcIlII 1 ^jlr 

^tj «U <? ( m a t Ij-lUoj Lai . 1807 ^Lc ^1 Jjju Jl££. LtaljJI 

I^_l>.| ^_lL^j . 1871 ^1^- VI ^LjlS Lj-al^JI ^_j_csaj^ 4 j t^-Lcw 

^jl la£_Aj .^Lc C ^LLA^J Jju VI fJL*il ^ Jiilaj sfj-alj Jjvj 
L ai .4 -jJL*-£j uLLiu-b La^lj I fUJ (j-uLlII JlaJ 3juJu>JI c_<_jJL_uVI 

^O-jJ Ljjl ^Lp-Vl t*< r mI jLa^ £y* ^JjLa^ L-t- J L-ol 

.l^i^Vl 

CjJlSjI La-a ^yTcv j^l <j-oLl 3 Ljj>» JlSjI ^_LaJbil L )' 

:L_aJJJ,I L,^ 13a .4 j^- l >JI CjIiLu^JLI 
t Lljj_3j ^i-LL 4JL>. t Ml 200 3jL5tlll CjLVjJI Cjj^L 1921 ^k 
900 ,1941 ^Lc (JLujj 4_jL-^I cJjJI 250 1 1934 ^Lc 
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pJLaJI Jy? 


^Lc. <JULl JLi 4jLu^I lJi]| 21 , 1952 ^Lc ^ 4jLusI <_3Jl 
(j \.jl mi" il ^y^k>. 1982 ^Lc JjJLstj (j5Jj * <-i&l£L) 4 jLud1 l_ 3JI 150 ,1968 
c j_a JSJ 2UU I500j *3^-^ 3 ^j-LcaJl cjLL^VI _}Jlc JLilsVl 

Cj^Ij) JLoIdI J-LJu CjVLv 7j e-3l£Li 4_Il_>. ciiVT 5j (^^jjJI (Jl t < ntlj 4 _u-^j>JI 
J-5j . (tijJ l^>o Lo Ij^Lj 4_4Ji^ljLd CjL^jI <<oa 4jt-ui£i]l 4_3£_jlij d<jl£ \-$1a 

cdJj^(j>U*j^ ^jlU! 2LuUVl 4,,^HJ jl^K) 4 _u Ijla 

J-31d J5LI Luj-oj Cjlj^fjJ Sj. Mir, jj-c I t rtKj V i(^^^ j-uL-uVI ^j3htl ^Usij 

iJJLLA 0_jI£ (jl (j » < mj tiJJj (j_c 4_cl_UI t_jl < <n^V 

(j^. 3jL5tHi,l cjLVjJI ^LJol j_u^(jlcl 1974 ^Lc. (_^j .^>jla (j-c p is>r | 4_2t_jIj 
<—si JlaVI ^Jl^] iloU> (j-4 (ji 4 juLU 4_wjj 9 <_3l JlAI 

Jj i < (i 4 _jI <J_j ^_«Ljj_jJI Ijl_& (J-jJsaJ . 1990 ^Lc. j-seJj (jl 

(JJLiuj 4 i i^i ->JI cjVLx (jj^-j (jl (J_^IL>J,! (j-c clLIjJ :4J 3 _}Jl>JJ Ju£.IjJl! 
(J_jJJlj ^julj j I 1990 ^Lc. J-j-s 3Jlj^_H_U CjLjVjJI cjj 3 jul jJs ^JLlLsVI 
S-^b-^ o- 0 C.-a-j i M j 

4_j_ilj—Jtl CjLcI W*<41j ljuk (jj5Lj (jl (jj^>JLl (j-cj 

(j\j L^jLvLSJ Ct \ \ i n (^pJI *4 jjjV! cjl£j_tlL I ^~1 ^ ^ ^UJI *l>oL 3JI jlj-doVLj 
4_j_jl5LaJ Jun.jj 4jI (j3 ttTi (jl ^UJ.1 (_^i^J . Ij j-fl jl Liolj-cl jl^Tj (j^>* 

(j^J (j_« 3jl—|L<-U ^JUL& 4_ulSLol (j_C ^It^l 4 j>.J (j- 0 ^ 

j^llU (JjLIa (^ 3jIdL>JLI (j-c (^yj^l I J->> J-^fc T u (jl (_^.J .?.LLa^l 

. h<~> i j r c. 4jj^VI Cjl£j_*i l-3^jT<mi 4 tCjL^LSJLII 1 ^33^o ^^pil 4 JIjL^JI 

3 11 ^j_aj . ^_j_3Jl<JI ^£s 4SLlJu j <d ^ j r CjLoJl3j (jVI (jJLafcj 

Jl-us 1990 aLc Ij-56_3JLj 3ju^2ll JLiIdI a (jj^ tjl 

jJs 4 _lj-£ 2^>JI (jj^-5 (jl 3 -jL>JI (j-oj . 4_uli,VI 4j_u^>J1j a i eiilSLllt 

jl ^LU LjJL>. 1_4^ .(^jju>JI (JlLo 4i^ fJUJ! (_^ LJL>. CcL^ajlu-ol 

< 3 I^ j 4_i5Jj tjl nil iVI JjLUI (hepatitis B) (_^_jL1j^/I ju5L1I 

(jj_jJLa I 2 % j Ju>JI JIJ_j Vj . 3 JlJvIjJI 4_L3^cJJ jV4^c 

4J 3^1 />i ^ CjL>^L 3J (jjJi^. t-JjLsellJI ^ulj (3^ a - 5 (jr^- 6^' ♦ ( J^ | V Ml 

(j^a) Trager ^_lIj c (jl J-Laj .^jVLaj 

^jJI (^ b)>UI (^ij3U4 j3j^( ciJjjj^jjjJL35j)j4 jl«L>. 
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pJLaJI 6jgjjib 


CjJIj Lo IjlA Jula ^LSJ C-t^e-JI £)£L$J,I £ya I 14jj-tTu.tJ I 

£)VI JLoV! J)U3 J . \ Q J 1 ^ C_JlaTiJI C_xJ?CJ 3 JljJlC. 4_u_3j CjLlJJU-a lLILlA 

^j-C. ((^jJl^cJLI _}Lia_a 3K LJLv. j q**n hU) (_£jJu>. (jjujj- l3 Jl-Jjj 

t -<l ^, ,.lj 1 <>»jl I. t ^ .». '**'♦!**-.* a . „a f^tl 

^yjiluVl iJ- i SLII c-jl^tll J ^ ^ 4-LLufcd iSj ^*^ ^J a 

^ JlJjJlI I Jla c j_a 34 <3-v £)}. LjMi! 

1_4^ .^jlalj-oVI {j-a 4 \j*\ Mil oUo ^j^iV Mill <<o*>o L^jI 4_i-aL>.j 4_Jl_C 

t^-^- L . L> Jl 4 j>-^j ^_>.^JI Jj-Lc ^jllaj-<_u ^3 c->-L<-uil £)l ^J_u 

^_)Lj^JI jl_l£J! <_iLg_JI -jj i ^ ^-jI_)_JI _\_ l£JI l.< ><iitlj 

l_3JJ_1! 3-3_jj .^_j_3_LjJLj 1 g i a 4 j1^jJI £>£Laj L*-^ ^jLiajJLlj t(^LljVI) 

CjIjLIs j^ull ^AjljJ ^ylta- Jlul-JI j 3",,, t,l ^L3J _}L?cj 1 (^tiLpSj^jj) 

Ljj_j_Lo 15 ^^^ cjjjqjj t^Lc ^c-IL*J! (J-^3 ul^^ 0 90 jJ^jj 

1.1 j in_i (ji-j^La 6 dVjjk ija-&jLa£.I (jjs ^jVI 4iiutl |»UjI (J^a 

slaj ^1 iaLdal jOJ .lUlill ja-ll-*J! jj-o p g a ta « aj tlgia 4jlajJ! Ij £LaJ ^Lai.! 

( _ T a .(JLila^l (JJLi c ( J <aj 3JU- (_ya Lill 180 ^ jj^aLa 15 

4itK i ,_pa!jjiV! jjjs Lh° 3jLa_jJI (jlSLaVLi 4j| ij^>. 
^aJLstJ! JuiLii tiUjl! ,^-a^>*l ^aJLstJ! • >i ° ^j31"T1 

(_y-L. uLj (^^ILalal £>?Juli iJj-aJI CjL^aVla i^LtS tiilj JlAIi (jV 

Sj^La ljji£ (_, .^yjjJiJI fJUJI (^a dil^jsV! (Jjtij LaJia 

^jl—La^JLi 4^1" a a 4 a L^_il . ^~*-"' ^^ILJI «(J[j!jLa ^_aLa 3Lp^ 

(j^a i±Jli!l ^aJL*JI (j-a ^ 4I \candide JljJljI^ olc.a) ^U"a < 3U«!lj 

^LlsiJI JuJa 4_uLj 4j^a (_ya (JLilaV! ^3Ja 1 4~ 3t-» r a ^3 -»■ .^<tl 

JLalal ^JJ Jj^aaej ^aJ (Jl « 1 ntlj 4 j <■—1 

JaUlt 1~ 1 111 iy\ > j, 11 (_£_ 9 -<-u ■ 3Kj V 4j| £jj a_j£jJ,l ^Lalll lidlill ^aJLaJI 
I j^-1 ^aJL*JI a^Lljl (j^f i^jjLaJI i~~ < I I ~ JljJljI^ 4^.j-a^ajs (jSLIj . Jia-ljJI 

J_j^La J_ajJ 451 . JMLV! 4a.j (jjc. ^UJ! uj^' ^IjU^I JLxt 

Juu I ^ _jJ cr^ 3 " ^ J a'~ U_9 J oL*-»i-il (_^ I ^aJ 4 atait I Jj I Laa> 
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pJLaJI 


4-JjJ i n a^LJlj JLa-&Vl cjVL>. q _a 1 j-& 4<UuIdjVI 5j£L1I iy* 

■ t*» .T< 4j>-jjJ jJLJI ^j_a Ju JulII a Sj^♦ 11 si ,.. Atlj AOl ^ Julj 

»3j)U-v. eJiiJJLl 4JLitJ ^jdt 4_a-& 

jJ&lJLl 4 jJuuJI aj-t-ui 4 j?c_uj 4_1Ljl 3 ^_u-£nj (j 1 CjLvLaU! ^JaJLjJ ^>£La-Jj 

V 4_jjuLlil ^ 4 i mi '( !Llb . cjJliiJ! ^JLjlII JLoIol <jr\j W-Vj.U*. 

SjLiaJLl CjL^LaJJI Lai .JLolsVl JLl/j (^jJl>J 1 CjLvLai i^g^uu ^Jl>*j 

o ^-3 talj» a <<^ fl (_j-a^>Jlj <—slSLillj JajjjLjli] 

lJI j_ajj_a LulJ lC LaLtoj JLlLsVl g. 1Ur,L 4 j Jut-a l^U^v ^LaJ £>£Jj 
. 0Juu I 3jJLj t^_j_aill]I jJ_l£ 3j_*IiLj_a 

L^_lSLIj i JjjjJI ^ 1 r, La Ju>. ^1 4 _L^_u_uj 4 _<_ ualI jIlU 4 Ij r mjJI aJ_A jJuj» 
LaLa_i 4^juu La Ijufcj (j^jl ( jr i^ 4 < m a jl^u ^».jVt ^.Lc. 

Jl^Jj . «£j_j>J 1 4_%_^L^La ^_alj_j Jl^I ^ 41 af. ( j-« (j-uLJt 4 j jJJjIjJ ^1 
j_j_a__>J 4 -jjJlTlJI ."' 1 . 1 U",t LujJ! JjJl>JI 4_jJ,L*JI 4_^t_i^JI 4_a-Ia_La CjJlusj 
<j[£-uj £_jj ^j_a titSJJ 4_j^l^ ^ LujJ 3 *jLa£. VI 

<a <_ < 1 < .n CjI jijrttMl 1 a & IJ ^ufcaLsua! {ji t4jjJuJl ^ t^^LJl ^aJL*JI 

jL£u V a I JulI! ^j_a 4_Lji_aJI ^ ,^-v. ^j| 4_>-j jJ ^<uka Lcujvl ^y/j^se .JJ t^a_^_aL*_Lj 

t4_x^jj_aVl dJutlll CjLVjJI ^ u^ij c_Jt^ JlSj .^^al < m^I 1 g t^a" 

4JLa->- Jlo£ s<.U ^4 ^jL-a Sjlc. Juu ^.Ic. CxILlII ^aJL*Jl I J^S!_a-3 

li ~y3juG& ^jlal^al ^jjUj VLoIdI ISLij-al aLJoVl 

^u-a^jjuj j_aUa 4 j ojlaj Jjl^j ^jJI Kwashiorkor 

t(4_jj!jJLl *^I V L^jf JlS T uu ( _^>lj_al oJJtj) 

J3-C-3 J-^K$ Lsr* ^Lc-! (lhi>>*T JLaLl ^jJ La^ 

^jJUuJLl taVJ-A alj-a_aJl (j^_jSLj^_aVl JLoIdI Juu ^aJj .CjLLj-aLu^il 

. 4_a^Su>Jl LfcLcju ^ylJl (jIdj-U ( j_a jri i^^ll j_alj_J ^ m^Uj 4x.Ll11 

L$j ^y2>\-~>- ^_aluju ^1 SjL^tUI CjLjVjJI ^LL>u ^JlA aLiioVl 4JLa^»* <- «< 

a 1M Utl jJLdLj 4_jjLa_a 4 _LJl£ 4 aK'j ^lr. aLua^il 

. ^ l3 ^3juLa]l ^auJutil ^_aluju CjJJu 

c_j!ju>. U 7,*> SjJuVl Jlus JLjl£ ^LaJ Jl>.^_u-o ( _ 7 Ha ^ju 

ajL- u allj 4^11 CjLajJL*JLl ( j_a j u5 $JL lujLaJ 4_&Jj .tiLjJ.1 JlJ-tail I JlA 
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foissJI 6J 9 jji 


cdJij 11979 j»Lc. t o 4 -pJu l La JjLa .^paj-U I jut 

VI 3jU JUxjj V (jjJI) 43^1 £i| 3 <>« I JLa. 3jjl3 ^VU. c,i^^ UjJiL 

1 j m i i" *- 4 i n a ~> - jJLc (jU^aJI (JlAlaV! JLi^, 

(jjj ^j^-s je .~. i_3Ji 28 (_£JlJ jJljVI dLiIaVI j^-> lIiIj J-t-u £_U_u JUUJ 

t-jj-oj cjL^j ^U^l £-o 1991 ^Lc Li]I 270 IjjlSjjj cjL^jJI 

4_jl_jj I (j_o *—JjUij L-o (_£l t4_u_o ^P-ul 5 ^Il£ (J jL>- 4_JL>. i_Jij 1 180 (j_o 

<_3jJU (j-O Jj| (jlSj .^Ub^ (_^3 1 jilLS (jj jJl (j-uSL^Vl (JLloI 

4 1983 aLc ^j_u_jjl_ij jjIujjLj jl^jlo fjs Luc Montagner 4_j_j_jLuj_o j_a jjuVI 
(LAV)Lymphadenopathy-associated 4.uilUl JjLl^.1 Ju9j 

4_uUI 1 LjUJl L l 4 ^ 5] 4 *n 4 < »m J t^i < L4 (j <—q- 1j-ll UI .virus 

‘-LHJJ 4 xLs j-Aj . (HTLV) human T- cell Leukemia Virus <^j mi \ 11 

U1 Mull 4 ( Jlj jLj^-o 4 jV^j) 1 JuojIL) ^ 4_j_tlsjjl <La- JufcUo <j_o Gallo j-JU. 
. 4 _uLjJI LjUJI Lj-^-jSjJ C_jL_ujj^-uu 4:9 jl_C 4J J^ 11 1 JlA (jLi n 1 r V| ^Jl 
Human ( a ^^_4^i_i]l 4_i_<-artSLl. 1 4_c.LiXI LlIL>- Liu]I Lot 

.(HIV) IjLa£»I jl Immunodeficiency Virus 

^ ‘ J ^ 11 1 JlA (2)1 (^JLc. J_J jJ I 4-1 Lt-u-O Ls A ^ai_t_L3j^_0 -bl]^ 

4J 4_ojLS_o Ml oUl <>> o (jl-Jj 4 jJljVI (^ rtJfl">Jl 4- M Mitt 

JfcJL V) V * a LuO^-C. 4_>L£ ^Ju2J US' . (jIo^JLl (J_<^fcj (jUajVl (jl O-UJ 
(_yic jLlJlI 2>o-s . j^S'jJl (j-* 1 j <« 1 (*UU di<jjL>Jl 
^^jJl (j\ h 1*1 V o cT^jl m«o OjuuaJLi 1 j (11 r^v J <<-Vh ^^ < o Jl>.1jJ 1 (jl U 
(jji— j_4_u— 11 cjVL>. jL>J1 (j-a^Luil (jSLIj Mill <l1oj j_>.1jJ1 

(JU^jVI (_^J3 ^>.1^J (_y]j ^)-L4loJ ^SL<.44-L4.(.lJ 1^J3 (j Uu (_^>*^Uu]l 

^ ^ * (^Ifi^JLl jLxiujl (j-O I Jld ( J^ jlil ^-O^f I 4^flj^4aiJL 1 ^-J-C. ( jr <-4i-L>J 1 

j-jJ jl ^jJl (J^i 0 ^- ^4? ,<3 i ^Lc Jauj LUjj 4^lSjJlS" 4 j uUj 

(_^u_L>J 1 (JLuajVl (J_jjJsd (j^. cULcVl (^^Uj 4 (_^IijJl>J1 j! 4^~ Mill (j_i>Jl 

(jl I^J^Ldl (j-O (jSJj 4 I ^ M*^ (^yjl 4jUai ^Vl (j-O 4 4J Mill ^-LC. jl 4 j Leu] 1 

(jr U tt_ mii^'^ 3-bs.lj ^lj>]l 4JL>. (^ ^ tj iUll ^U^Jl (3d>^ tj^- 
4 \ 111 (I j-pJLl <—al mmSVI 4^-0.^! fOJ-o^uil I Jl^J UjL>. 4 jjjj (j 1 (jl 
(-LL^-4ai (j-OJ ^Ijj 4 JU. (_^ ^0-A (_^ILuLa (_^ j-bVl ^USJA (j-O 3 ^-lLi-O 


204 




pJLaJI Jy? 


3jJ, jJljVI (j! ^2-*-} j_3Iuuj ‘ ^Jt^»!j 

J » jl < ii j <j“~ a ^_lc Jli 4 jIj LjJL^I *Ljj aJL^ls 

<jI <L>»jjJ 3 j_ l oILoj ji h (it <G^V 1 £)| ^j_uL_uI (_yic 4jjjjJI <>JlA 

MH tl CjUlC. £)| . L^HaieJ £)l V SlLIoVl I 

4_Lj_c ^ j^>-j C'-pj 1959 ^Lc ^U <mjJI LlSj^I ^j_c 35 ^>.lU 3jl^j>J,I 
CjLLlC. J^JU 4 jI Ct^*- (jj£ t jJjVI <UjU _4 ^Ujjv 1 Cj|jUa_a 

lLUj JljLc j| I J_ 4 _ 5 e_d J a Cj 1 _Lj£. (jru jJ ljVLj 4 _uLjcjI 

<>a S^nll 


£_a 4 j|jj 9 CjI 5 CjL_uJj_i 3 ^ylc. LuL^Sl IjjTlC. Jl 3 ]j 

jjjVI 4 jtjL>. cjIjlj J_a : ( jjJ»Lu.uj (j-uLil! Jjl>. ^jJI j-«Vl jJjV! 

^y-lc. 4 _JjlSUVl <>Jl& JlA_lL_uJ (J £)l . £)Uu_}VI ^1 3 jj.nlI {jA 4 JL 3 UjIj 

Noireau jjl j_j iUjJa r.l Lj_ 1 j^I (jl 4 jI (j-uUuf 

jJ<U lUsj c_jIh^j The Lancet 4 JU_a 6 j jl>* j Jlc au 

^j-a 4 _lj^_ 3 JI c-jj » mi H Jl_Lc 4 _u_u_L>JI cjIjUII i yc. tKashamura 1 jj_aLiLS 
jl i _ r SL!»: . LgjUsLSj (3^-J 4 _u2j>^VI cjlj-L5e_JI 

c_jl 3 SJI cJuitj jlIIj .« 3 !jUL 1 (J7 lulj jjja ^jl» j.^tMI jl 4 jUJI 

ljj_aLil£ l a Ijla US' . (I V^ 

. <L_tuij 4 «♦ Ml CjIjLc. 4 _>lnS l_ 3 J I JlSj . Cjlj_L 5 t_JI 4 3 U '(a l j-a 

J_*_j £)l 4 _jj_^_ 4 jJI CjUojUII ^JlA» (jl jjl j-i ^JuuumJ UUjJ 

JJ S ^ U~^ 4 - 1 JJ-LJlA (J' J-X.LLi.uJ JUbl 4 _(Jjl 3 4 j^jseILI 

.«oUo:vi JL^ jjjVi 

V Ujl)) 5 ^UUt_uD 5 L 3 _jl jl jjuVI jLUIjI 4 ^UJ J-ol 4.^3 J-a 

i_L*_d ^ L u u iS j_LUu I. jJ L*_u . i ii ) 

JljL° c ^ ' (l " 

.((jjuVL LlIL U-£ - a j, 4 JU^ 4 jjL>JL 


4JUU1 Ju Ju!u jU^. CjIj_u_u 3Jl£. Jll« j_oVl jJslj 

I ^_C.Jl_j^ .CjU u^^-uaJI (j_« ((^jJU 4 _ojLUI jLjxaj 

j Elion o>^! 1977 aLc 4-IAjSI Ju9j .acyclovir j-UjJLSL_j_^I jLLjlII 
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piall 6jgjji 


jJtj i(o£LIj irilj-pitjs p iD. J. Bauer Schaeffer j.a±u< 

.i—sJljlU Mill ^_ysj-a ^ ^LlpJI (»VVl (Jjjj 

iJ^Lai cuLLo c-co^pj LJU ^Vl o 

. j JljV I Jixla L<4 >Jl>.I 4_jJLjl 3 d<-pj Ju3 4 jLj (J-cVl LajJlscj j>Kj , «i jU 

4_a-1 ts\ a CjjJLLd Jl9j . jJu^/l c-<jIjjv. jVI gjl < n"j C^t_iJI jl 

jj j I o 471 j 1987 ^Lc jVjj j I a 351 _j ISL^-al 4_aL*JI 3 tl 

.cjbtjVl oIsjl jJ 1988 ^Lc ^ 

1j-^jJlJ ^^511 i^jJl ^gl of, IjJjuj>JI ^.LJjlII j_a JuJulII jl 

(jr Lc. Cj1j_u_u j_jj I u (JS1 <i~ .^Lai jL^til 4lLaj>.L^aj j JljVI 

I 1 jUf,! \-<S 4_3jj_L 1 j^Lusjj jj_oj 1 j]l>. 4^1 mm^I 

<>Jufcj . 4 _jjJ_j ^Ltia-uJI ^JlII L^Li* 4 <l! 4jj5J,I CjLjj^_>JIj 

<L>-1 JJ j JljVI jLtls ^l_3J j5Jj . Ju>JI <L>.^_»J 4_u_uL_u 1 C_sLa JuLa L$K 

l_3_j5JLII «L>.j jJ j 3Uj j| t 4-Cj-<.aJ (j_uj^_iAj| (jl 4 _}jju-o 

^ y^suuu 4_j <_jL-saj V iedJj ^Ic. 3 j^Lcj . JlIc. < 3jAU>tl J_a 

3jjLa julL (j-ujj j 311 4_ajL3ll 1 n'vVl cjIj! jjJu La 

(JujJj-lS (jr i-LJ-0 jl J_& lLU 5 t- .111 1 jL£ jJJ jjlaj C--l1 > o ^yic 


C-t-irtJ a JlIc jtl ^jJl oLuu_u 3 ur ^ L%^oJlla jjuVI 

. d ,,, A\ l l j_Lc I a. 1 <tl j_a Ujj>. ..jj- ^ <»^nj 

. jJ ljVI Cjl_3t_j| 4 J > UjJI 4-a- 4 mi < nj-<a j > n n 3jut3J,l CjLjVjJI 

4_ujj_>JI Ljjv^ lc ( jr ^ jP^LJI (J 41 CjJll>. 

y j jl j_J_L^ J-cl ciJl—.3JLt-gj.1 ^Jufc (J_^Jl1I 4j^-l>J 1 g.L l^-i5LIIj 
. oLLst-tls 5L3 jVj c—ulAjJI (jlojJ,! 1 jl& jl mi" ii j_U }Lj_<_u jjjjLJI »1 Jjk 

4_^c_u^lJI 4-<-u_t-oJ-A-J 4_£_u_co]t ^ ^ u 11 <±.^e-Jl 4 jjL juTn-u.^ LjjLLsjj_j 
( jJLafcj . jJj^I JlcIs CjLw^Lcj CjLxL 3J j^. <±xJtjJl 4-u-t.u I 4_uIojJI 

(^yJI c_4JjJ£ L^C. Ju_ £-ljjJ I 4_ujjjI jl JlLj LaJ lS 4_ll^Lo 4JjL^_« Ji Jfiy- 

.4^1^ ^JL*JI jlL> aI 

( jr ^ 4_au_uljJI 4 _j_lLJI 4lLj_>*j j-AJ 4 ^i1dLu j^ (j ulj <_jL£ 3j^ j_uj 

^ j V jA_L>-J lXI JlIc 4jjJI ^L33jV 4 3 .^JL*JI ^LscjI j_a JuJulII 
(_ r u-u_ujJI (^I3I]| j_A> Jl£ jjJu-sD J_Lc Jj t4jj^j>J,l Oj-Aljl5 ^J-lL>o JlIc. 
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(nJLaJI (J«p 


4 J -»■ I (j-Laa-Sj iLlaJua 1 _l>.JLo (jlSj <(_£jIJlI,I ‘ .UH 4jj_iL>ijVI 4 -uijJlII ( _ r 3 
jJaLui ^ ^ c ,3-,<- Vj .^jai 

3l_p» a 4-aa^J! di^lSLAil i Jl*jI ytt La ^I u i>\ a" Jj idiUI i^i->-VLi 
Scl^I tub'll «ya ^jUJI ^1—i>U .a!>3311 

JSLl j»J-3j La£ i3l_ij»JI <_j_jluilj 4 -«j»JIj ^j3l"tl (J^>- 4_mjall! ^31 i^ill (jjs 

L^jJI (J^>* (JjL^ll Sj-aLa OjJj£ iliLa^U a 4^aL*JI 3->■ <^»U t ^a3^j (jLanjl 

i 3jS ^a^3j ^jUJI (jLaujV! (jl Jjljejj .4_La 4jL^_jJI (j£LaJ 

^ 4-jV ^^Lol i-i-p. 4_i£LIj .4-33*31 t_gj)~ . n a (^i^. (^Lill jL$a>J! J-aJU 
4_ILlJL>iJ! ts\"< tVI (j-a La^JlI (3^ (jl^ (^3ll 3j-auVI <Luj^>iJI 4j_3T 

. ^ lit 

a Lt.ajS-1 1 (_yfl aLaaliejJ i4_ul>jX. cLLai-l i_iLj£L!l < 'ojlus 1 a_a 

(_£l ( 3 <~iJ jaJl) (_^jJI I l_JaJ! jai^. 4j|jjjl (_ t 3_9 iSjJJJhJI 

Jjj (j, 3JI alj lUtl diljjsc-UI (jjj JljJjlII J .><3tl jal*JI IJl^J (jl £-a i«(jLaujl 
<-'1^3^11 . Jl 3UVI JLi jui Sabin Vaccine (jijL-ii ^1 3l< ill* 1^3. 

3j_p.Vl aLjiaitjJI 4 jjL»J.I Jila t( 3jV . Iitlj jjLSJI [j±i ^jljj (jr^l aUlsjjiJI 

4 I K ni a J_* Ljj5l_U (_ 3 -Lc. C-cl«lll (jU (j-cLjJjjj J-jljj (j-u 

JL9 41>.j|j (jV 3 a i »L>. Sjjaao (Ja».I La-ij jj)~ * »Li (jI (_^3 4 jIj jI nU 34 4 -jJL° 

3jL^j alU^ jjk Ij j-jIsJiI ^I j»^.all I- >*1 j Call (J-ik» :3J CjJI^ 

JLS (^SLjj^aV jjSLaJ i 3jS .(((jl.U.jJ.I ^111 «i~ jjLi tliJLc.j 

3jL^3 4j I M~ij-aJI 3jjl4 3,utl jj-a Sljjat Jj sejj jjl Lijjjl (jjLc. 
4 1 . i 3'i jh-^J 0^ c3i * .''!•*■* uW >>JI L^j jili (jl (jSUj i^ylaUI (jj-3JI 

1*1 III aj V I j_* Lj-«>J (jr^ (_?i3>.J Sl^lajUJ (jl (jSLaJ (jl^ Sji^ia ^ 

ul jjs jju Ij^: I Lul »(J-i-Lt-gJj-flJ 1 JUjJl (j-° 'S$- UJ ^ * *P 

^ j l^> m ^ 1 C. '*■ J <>JlA LLcLj I C . <- > -Ij J!lc <liiu3 JlusIlS-g)) jjIujjIj 

^Jl^. Ju^JJU JjTu-ulj Ll^-cIo f^^JuLOJ Ljj^.Ju Ijubj .«<L9 L^j| 

ju>-j i flMifll J_^ju ULc. V iLkLSJbj cj 

CjIjjLj i mj ^aIL>.LJI O^J t^JL*JLI 4_t^ 

«a bacteria» . 4_uoL>J' 1 ^ Q^a^Ju <LuIju 

Ljj-tiej JlJj-j V j-Aj ♦ ^ jr jju L^-Lu 3jl>.Ij L^j ! Ju-^Lja] 
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foissJI 6J9jji 


j-£-b (jjl llsl—ola i^f] «a women# <j^o 4jLi 

“5abacterium Jj-ill 4«j 4n^mU (Ljp£L±ll) 

£j_<!iiJ i^jJI JjVl (j! (^SLaj <_jta£ i^alj dliai.1 tfjuii tiilj £jij 

jlus 4j«j iU.tl 1_^.L3 j JjLuij r-a_Jooj 


(44 ' S) «UI g* M>U 

V (^1 ^ (Jj^3 L$jl ...i>L>j tiili ( _ T jjjL»u ^yjjj^c.)) 

La Jl>. (^1 Ci X (jrjLi (jJiJI ...(JjiLlII ^jU-V < ijjCtl (j' ' "I 

{JT £i (j, ,,j V p_&j i I Jl> 4^t_i_b>lj L Lb . p ^ ^ <d ,^tl 3 JlJ JluIu 

jLb^_j LiT l-3-Io' j-C. [(J_uLlJ1 SIjLjc-c (j^-] J Mttf tl ciJJb i_bj_t-o Jjfc ^j3 . «ciJJb 
^Lj jjl Jl_j_a jJ-lj J^ Cj j-t.i.L>- Jl 3J S^Lua_uJI pjJI diL^ j- 5 ^ Anna Brito 
tcit-sfc-iJI)) <_jLj ^-3 ^^^b 41 <1 r. J. h ^j_u_jJ pJLxJI 

J£Lj La 4_<_^_4 J_^_xj j_& tpJLxll ^b ^y-Xt-uil Cj Lj^Tu-u-xa ^j-o ^ o£ll.uA ^ JlIc 
^ ^ LjL_j (<_jLTl£LJ1 4_3JJ_«) jJLtbj^ Cu_3Itil 


CjjjJlS t L^IbtJ ^ Jl31U ^LpJI L^-uLdlu LT L^j^_<_ul ^jUoji Mill 

Jane Goodall La«:^Lojj IjT (_.<_£ 

tpJL*JI JbLxIl Jlu±S$\ t^j-A Ij_a liIjL << jJLbj^>. p^^SUb 

J_a- i ii ~j J J£j . j- lL> JJ . ^JLuiaJ I 4 _lLs c_Lblj3 CjjLw) 

LfcjlS^I o^>- Mxb 4_i^lj-« LT p-J cr^>*j .BsiLojI jl 4 £j^>-j I 

r^_<ucaJl (j-* 3 jlc Jjb^. c^-Lcvl j^j ♦ Jjt ' cr^ 


*4_>LxJI cjjj^jl \ $ Mill J-loIIj 


C_bj_t-^J (J-& :J^Lcaj| cJJJ lJ . t ^ * 4S ^ pj L^i jJ C_b^ul^JJJ 

(^_i_3l^_c J Jf, p_^_»T jJ 1_4^ p^i^tlj (j-J JJ! ((^JJ» 

p dj. 1 A p^jLj LjLp.1 (jj SLuajI 

. (JJlI LiL- a.^.<_uI ^j-l£ Jlxbl ^I 

3Jlo^j 4_LjI t_jLSLII 4_3 JL^-lC CjjL3t3j 4_t-£x3JI 4llaj (jl 


11 q ~< 3 .1^ 4_LjI b ^ * (jy^ I LgJ ^_b jUj 

^^-bj . <__<_LaJI ^j-ojJlj (jl <_dJb ^j-c Vjlj cjjjJb 1 ^ K Ij . VLlL 1 l-ocJjj ^jjLLib 


208 





pJLaJI Jy? 


< <n ^jJ L$jI clx^jjl L^JLsIju CjI j-jlj-u ^Lul 

4_<_ujl_o3 i j r a> Vju 0_Sfc_JI ^J-lu-u 1 ^ Juu CjJiitjl cJJjJ . jJ,Gj ^ojLlII 

^jl— lSL-LlJ jp. 4 mi miJ_ d IAj JlJv 4- T l-Lj Up . jJ j) j < H C-Gi^tliJU . cpla-JI 

. 4_c.l_LU 4 _«_uIjjJ ^jjuJ Cilmjt *u Gulbenkian 

3Ll£ p ^ j tl Cl \ j tiji l^L ^Jj-p? JL CL& ij-JpoVl {_yA L)T ^ 3 J />. n ljUelcI 

3jj3SjJ1 <j£fj . 4 j3-iL>oVI 4jlL!L} ^LaiJI 4 3 jIUj <_pjpelJI 4_<_uj»4lL« 

L$] (J-JLt-uJ 4lL<aLus 4_jLiu SLloj l 1U3 ^j-c Vju Cilv^ LiT i _ r ic 4^j-tTu.I»I I^_l3 

( _ jr Lc. 4_p ^U",, ,,~ V ^U_c L 4 ] Cj Jp. L^jLp 3 Jl>.Ij 4_jjplu Cu-aU I 
j_UL2_a (js~i -x- <?Ti (jl LgJI cULUj t!l^Ur.ij i In mi juauaj (j\ J^V! 
i _paju Cu_)l£j . 4 jjL<UJlJI LaJulcj 11 ^Aaj Cj VL^tla jpi <~» 4 JLl3j 

(, 3 -LilII <yS 3 j-lLi -o 3 JlC 4jpA_t^JI dJiiJI l^-La cJjj! Ju9 (jlj-L3JI 4 >JlA 

(jl Lil ^1\ ljp_3 djjJlSjlJI Ct t lUj * 4 _ljlj_lLd (_£p».V !J BjVjJ! JlJU 

jJLj_9J>jp. i~*j ‘ " 3 JU3j . (jlpUJI £j-tCjJLl| 4p_<_uj| £j\J JjpdJI i^yC. ClSc-U 
^(^jjulJI) oipo cjU!j_pJ! j-^-9 Luj^ «GL J^jlII I 3la 

^jJI Lj^L>. ^j^.1 -^1 ^yA j_A ^UjJI IJlAj . $lpo Upj| U^jJ 

.^LU*JI ^ LaJ-J aloj lymphocytes 4 jjLLLLII cjL^SLII 

(_ 7 G]| Cjljl^-pJl JlIiC. 4" 3jUj \ , d <>> ^1 r (_jL poV J-OJ ^l^jJ! VI 

t4_jj 3 ♦ II 3 JljLII jjj c 3 tclLIjJ ,4jpu-a 3 jlc 

O-p* JUtlaJI 4 jjLLUJI JlSjlII J-Iajj ^jl IjT^ yil lj_p 3 jjG£jJ! C^iIU 

.^_<pdu (jI 4 jjL2_JJ! CjLjj^LII J.^^3 
l_Lpj>o ^jl 3^Lc 4 jj 1 3<yltl CjLj£GJ L^-Lu 3l Scu^t_u 9.^jui 
^jJI » M< lUj 13Us^-iuJ 1 ^pju I Jl>. jGI£Gu L^jT Jpo t(jLLaj-mJI (j-o 

o_5c_jJI j^ IjJ . Hodgkin disease (Lw^ill) 

liiLcA ^_u_jJ (jGl * qLUj-iJI c-jLu-uI ^ <LcllU cjLJT ^_jjI_3_4-j 3 ^ ^ 1H cjLj^SUI 

l-VI cjVL>JJ (j-o J^lLSJI Jp»V US' i I jla ^-<^1 ci<j^-lU JUe-g 
L>UJ I 0 Jl$_ 3 . 3jjpJLl 4jj-UlII 4_pl_Lll q-a j I 4_l13jJI 4_o-l_Lll (j_c «;!j_<_u 4 4_Lc 
J^Lail U 1 J[}-*-La Lj^U. 4ajjI^_>JI^ i^-A 4 jjLU11I 

jl 3 j!j_^>JL> cjjUj 4j-lTl5U <Lj_luLoi> jiiS 1 L^jV 4 j_ u SLj c-uu-^l U»^ 
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pJLsJI 6J 9 JJU 0 


jl 4 <LLo J^L^VL jl jcJLU £jjQ jL<SVLjj 

^j_4 1J mi ^>- A 4- j j q **■ 11 ClxS t .^<UU1 1 q U a ^j| . lU4.ll CjLjJiJlUj jl 

1 Q jU mi (j I US . UjLp. j'j, , n") I Sj-jjl^-II »1 t^r.^flj 4 j mit, VI 
3 1 'J V ^^^ LajLu 3-*S Ul . J^jjLuail ^j- 4 jJulII ^.lqj CjL<- uJ?e-4-> 

4-ulJ c-t^ljJLl 4_3e_p_(Jlj <- i i mi tl c ;-*-b 4 L^SjJL-u j_jju (j^>*J 4 Jj4?»~ll 
. (j ^ i ^ U) 4_iU-»Tu-u VI 

J-4-UJ J^AJJ 4 hlj^JI (^Jl^-I djjUSjJl ^jlj-tiu J_C \_>T C-1-u^-iUl Jui] 

4~< f U *4 U ^)Uj_<_U (jSJj 4 Uj Ml t~*47 MI~SI [&\ CxISjI 4J-^>JU (JjJUtHJl (jjA 

4_*JUU 4_3j_*_43 {jJZ L$j|j 4 U Mifl^ {j£L CjJljcHj 47^11 4>JlA (j! ^1 

3j_« 41 JlSL_A 1 U Ju9j .JjU^JI cillj £>£■ cL<jJl>J1 ^iUm i in 4_jj_tL>oVl 

^1 _}jju (jL>* Ju9 CU2 jJl £)l |j_l 3 djjUSjJ! Ui dJU l_A Juu mi I 4j^Ij 

(jl d<_U>-V I >jr $£ . 4-AjUbJl oUKJl 1 ^ <i* 4 (j- 4 £>>*1 ^ < t < (Ur. (jSJj « 4 jj) j mi I 

d<_}LS 4 4 _jjL^_ULI1 CjL^SLILj S^jJU* 3_iLc (JLstlaJI ^_3 _UL_Lo ^y2JU 

£)LS 4_j1 4 4_jjJL*_t<iaJ 1 3 jJlI 1 (jljiU!l diVLstU <Lc.jU 

4>Jl_A (j-o 1 c^ 1 -^ Lr^ ^ mh^U 4jjLU 1I1 dihjSLJI ^j-a j-uSLll ciJLLA 
JJsVI ^ 1 ^ lL 1I_LA £)l fjjA JuV 4 jI cdjjLJ IjT 4CjVL^_LaJl 

. ^LUaJI (jlUtuj Ua ^rU£.Uj>Jl (jlj 4 4 jjLU1I1 CjL^SJI (j-c (jry£.U^>- 

^jl /1 ^ -wl />> <V j^1 ^Ll>o V U-a1jl^1 

4 ^a_j_CL<^j>J 1 ^ljLa ^jl <."> U Ju9j . 4j^Ilxj-iaJl SjJlII ^ iU n 
c rtjS ‘.JlJ^oil J-Laj 4 <7Li4- 43 J^UUa ^jllUj)~ i in 

Ljk. UoSjj (^jJ! Uj Sc-<-Ajj I 4 jjLU1I1 CjIjjSJJ j^SUj 

jlS^l (jyic cSSjJl ULIi Jll 4J 4i m nVl 4 >JlA Cj^ Uj i h IjSLaj SdJLLA J-4-saj 

. LgJU^J l^T 

U_p^j jUj ^ j7 _Aj 4jj j mi I ^1 LsT CjjLc ^jJuJ (jr ^ i (ii />i4 Juuj 
J-J_C 1J 1 Uj tciJl ( A L^J^Ldj j-jI (^1 CjJL5C_3 1-^1 mmSI ‘Ijl*- 

^J tl aJi <L^j>.LILU I ^jt d)JL>.^3 ^L>iJ 

1 g it-ij ' $ ‘ "fl't I jj . 4« !>>ljILa oljlSLoLij jjjjjlj-i-0 (Jj/ijl 

ijJJ j «Ltijl \ 11■ >L_>. !_>■ ( j J _a ^_uoL^_4 .^ia c- c'' o 

(j -0 (j\ Cl I~ V a (jl-C-J-j u_9^-*-* Cr^l 3-C-LlU jjl (jjis-Ll t a mi~i^I 
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pJLaJI Jy? 


J, < uj jJI La j)^! i m^L>. Lfc-ijjwj JlIc LjT O-lgl < tiY4 . 4jjLa_alIl CjLjj^LII 
La-all I dita^SLIl ciJJj ^j-a Vjj rifluM^li . jJvVI jJJI Ju>*I 

CjLj^£JI ^Lg-JajVI <j_a 1 ^t r aj ^LaLc jj-aj SjuLlI (j-* SjJutlill 

,V,<1 £)] » : JlLl3 Jjj*. dt-uSLa . *■ 1 fc> ♦ 11 ( jr aj (j-* 3 3j_tI/Li_a 4_uVI 4j^La_aUl 

4-j1_Lc J£_> CJj U r <(J .<(j_5C_aj| 4_j LujJ J-jtls t -il^l t^-CCJ-3 

/aJ L>^J * L^l mh^I Nature j. MMJ ) 4-L?e-g 4_jjILa 4 _JL_uj 
. jij-u-a c_<j^-aj 4_uiu! L^L dijsuli <LcLlU LuJ L£L_u 4 _JL_ujJI oJufc 

fibLj Julie. 1 liUj ?JL» j!i j-al 4jtj Jl21cI £)? I^Uj StilljJ ^j-aj 

i4_Lj_*_a 3j, 4 ^ If. C-^fc-Jlj ^jL-Aj-jJI 4-jJ^J.«.u.a £_oj ^_ojLc. ^lc. 

tdJJii Jjl 3 CjLLa (j\ tj^a Sj^LLa LaJ lIc 

fO- t^v (jl cij^l V La£ S4_j_a-&1 tilljJ U3^ 1^1 (jr^J 

4_aj^LJl 3j_aJI * ^_uL_j_JLj Laj_j Lj-ujI Jl4 q <m t m iIj^j L)J) <»~lj 
L*_^!j3 jl£>U 4 11 n (Uj Ljr A> <4juhlL CJjI 4j ,.\ 31 La ^jLj si 3~<r \11 

0 JlA ^j_a 1 3 ^j9 £) 1 4jl».|jJL 1 o Jufc Jl>.j Jl9j] 1 Jl». 3j-u^ 3Lea 

3j_a JjV CjjSJs Jlj9j ... [aJaLaf. (jLaijVl ^ 1 V*n LjLp. 1 

^■a—lj jLs ijL^j ... 4_>JLt-£> CLcjL^ ^jl 4-g-t^ 4 j 1 a r. CjLoj-lL^j 

j. mi" m 4_uLUj_<_o Lj}L>* 3j^.L^a LMitJ (j-ul /^i II ^ jr L^jll jjl L3 jL_4j 

^j-a-^ .4Jj_?t3ll 4 jjL a-ali 1 CjL^SJI ( j-a J-il^ JJlC ^JjJ t[^ a < m-^I I ^ 

JLw 1 $ j lr. 4 l^ij mijII aLul»Vl (_ylc. ^^SLall 

jL^jw LajJ ^L-u^aV tLkj^l aLaj^V 4lj < nj Ljj_jJG jj LaV .Sj^L^ll L^L>J1 


.3jj>.L^ 11 LiL>JI t 3 jlajJ 

jjfcj 4-<jiljJ ^1 Lu aJuk JLpJl CjI ajl^o CjJsI Jl3]j 


JljJlIc ^jJl j-aHaj (jl ^£!_a-3 £y^*~ t4jjLa_olIl JlojlII ^Lalul c-«-l<-uJ (jLLsj-co 

i La (jlSLa ^ CjLj^SLII o JlA Cjj_?dcvl Jjk : LjT Cj.U Lu.l^ . 4jj 1 aglll CjL^JLI 
4J JljV o^J ^U>^1 ^jJI Laj ojj^t JS lilj 


iaj cr^ l)j 'Lfcjl£^l j. 


dLitJ *Lui/Vl aJufc (_ylc. Ml>1 U- 4 ^jLLalll ^JjLjjj 

^3 4jjvLi^ 4jjIj 4_ajli^ ^o_L_uZuJ 14_ULa Lv 3^-uol^-g^ 4 jjLJ 1 L^Ha_ilj^ ^yC. 
: L^jLjjv. 4_oj>*jI11 (JJLlAj .ciJjjj^jj aLa-taTu-u-aj ^jLLDj-taJl a 






pJLaJI 6jg jjh 


(jl L~ , ,.T V — 4_i£ Lc-j-3 4_3_2t_a (J^j_jJI ciJLdu jJ Juu 

}L£_j/ o>^ O^J-A oU (jr^ JjUI ^Juu^A 

4j j,lCJ IjT <G£L^d t4_<.tu3j ^yajJu ^^LU_udI IjlAj] ^ ^^jIjj) < <i*CL^ j^/I ^j-c 

3jJ, j^LT Z(jy miJ j-5Lsl jj-i ... [clb Jl^IL-uJ Le-U-uJ <j_Lj)~ < <n L^L>JI ^yC. 

jJaj jJj ... Lg-i^uL ^jlnill (jl*J (jl <^JI c-ijLelJL . CjIj_u_u j_>jI 

4_jL1jV ijJLUl Sjufu ( j- A jlj)JI ^>*J cPl mm mi 1,1 ^.L^jI ^ <zjl\ 

» 4 \ rr *" i II a 4_!L*. (jJLufc ^jLj jj)» mi 
^_L c L pJI (jL^eJLII t <-> < ..M 1 1 ^ j 4 L^jLiu V 0 _l& 

t^g j_«_u ^_UI <jL>J (j-4 ji33 L^jV l_4Jj i4_t^jj3^_a L^jLlIL) a 4 iCjLejVI 

(^u-Jj—LA Lj_j_aj^ ^ j? _3 ^^^sLUl <j_a ^nil ^LoIj (^jJI _}jJL> 4jt Ml Jj 

^jUj^se-ji-a JLjJkJIj 4JLlL>JI» :«jj)ni<U jjj-jVI)) Heinrich Kleist c^_<_uj}1£ 

m U ♦~ 4_La 4_3tJj-^ j_aj c_JL£> LL jj Lf> LL_ulj L*_a 

. (( 1 Cj $ < a £> A ' 

3 Jlj JlC. CjI ^ j-uj l "• '-^ ^jl (j-u-u 4 j m 4_lj_lLd £_a ^J_q_»JI LiT Cj^_3I/Ll£ 

L)l J_aLj ciJLLj t LI <<oa 250 ^j-a Jj-C. J-A l&J-a t -r u ^cJjT ' fl ~ ^ 
^_3_uaZo (_y-&J ^__uL_uV LT <**> 1 L I JlSL^j .1 Jufc Jj^T ^JL. ^ILju 

4_cLjj ^-Tlv ^LJI ^L-LsaJI t-^j-Lu.uI 4-ujjljLa 4_tLL>. JlXJJ .Cj^Lse-tjjJI 

(jL_> ujjilcI L^jV .« L5LjjjI» 4_>.^_i^> 1 i M Ml t4_jJLil 4JLUI ^j-c BjlLCLq 

tAjJI (jr ^ 4_^LLLUI CjLj^JI ^Ijuu ^jj . da-u xU C_jl JJ_ Mil Cj^Lsc-cuJI 

HJ3 ^ t^4j .3j_tI/L_c JuJl>J! j T l^q 33e_a (jl 

juJlj>JL . juJl>JI Q^iej lluj^j j_Lc 1 L, „ 4jjLLJlII 4j^5JI 

5^-<_aJI ^1” 3 A 

J^ ^ /LI 1 tl 1 ^ / nt . n-%-1 j^yA L?-*"~3~? Ll <1*«1^^ 

lj_A ij I C'-lTlj ^jl oJjLv Ju9j JLtLj JuJl>JI 33 I »l) I 

L^aiajj-AJ Ju£. L>L>JI ^ II jt L /j LaJiic. 3 jj \ Af 1 < j q Lj £)| juV ^ AjLjtl c-^ulII 

Jl>.V jwn Jl£ ^5L a]j . 3jjJl 3JI ^Juk LT CjJl>.j Jl3j - ^ ' xiAJb 3^ g J <^l 

4_jV j. L n j-Aj ‘j L n !ju>.| L)L HJ3 t Ll>j_ic 

lLjI^JI O_rt_u-ol Jl3^ Lg! - A 4j^_L_lII 4_La 3 J-^5eJ L>^ 

La-bl I >Uj L)1 uXjj_>«JI 
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pJLaJI Jy? 


jJ-j-S Sic. dJoJj ^£oOj_A 4jLoVI 4-U-gj £)1 - < * «A~tl 

JljJoJI ^jV IjLAj . J> }C. j-£~\ ^LJI JkJU ^_u-£2J L^jSLJj 4 ^-jJLlI! 

(jOjJl jjZujQ jj^Io l yC. L»T Cj \y£ Ju9j . (S aL>H 4_3t_uJ CjLlLaJI JlIc 

4JjJILa_ 4 jJL^ulIi (jV till j C-.<-l«-uJ \j i Ij-lUoL * 4 "• {jr £i £)£oO ij_A 

4j$L1aUI JJLill (jLUj-uaJ diVLfcL <jl diJoj Ju9j . jjLoXJ 

^ 1 / >s j .! 1 ^jJI L}L_L L»T a^Laj t ^ , : ;," { CIj . ju ju>JLj <1c.jILa 

IjJlO-J La£ . ^jJl £)LLj^_uJ Sic. 4_toLfcJJ tCj'j, A*~ mi A ( _ r ic. 

(j-ol ( m'v! Ll ^jJ Ju9j . CjI j-*j£umX I j_La-> I jLio.a }LaLc. Loj I 

£)I Jlj9j tdjJlJ JlJJioJI lLj^J i_LuJ) j_J 03^ L) ^ (J-«LlII IJlA (jLj 

Jjl <L>.jiiD (^jJ! JIJjoJI {jC. <_jtjoJl lj_p*1 CjJl>*j LlAJ ♦ 43CJL3C.La L^J 

. JljJ u>JI 4_jj S^jjLLaUI CjLjj^J! Cj^LSJj 4_>.^ jJl La : L$L?e_} £)_a ajo. 
j-^Lal LjIj ^j_jJI (jy^ 4 _cL_u 24 ^ <<^4t c.tl£)) L^jLo- 4_ao*^IIX l— iT [S3j^3 
£)lJ CjIj—Li-o (jU LAjIjJ 1-^La L>^4j) - "‘ L> ^^ 

SaSIc. 1 l_3t_pe_to <U£ I JlA )j\£ |jl ^ > "1 « JjjSlj)) (Sc-UjoelLlI j^Lu 

... ^jlS( jl — JuJl>J! (j-* Jl>*1j < 4 h t Cj^j Jl£ ^\_j 

JlSJ . 4_j I ljufc 0^,5 JuJU>J! £jjQ \j-uZ 

♦ ( 1 — L ^- L ^ 3 JJI) ^JlI! (jLLa^-uJ I r 4 ^^ 4-<u^-a I^i-v. Ll2.3.>- 

I S&j - «^ > "1' ^Sjus I j Ju*a_u_u UUojI ciiLob (jl ! 

j_La 4 1949 ^L c. L^JLu^ ^0 cr<^ L ^ 4- > i 

t(^rujlcj)4_j_u <r> 11 ^ JlS 1 JLc cjjju^j c.<l£ \ <j^ Jl^c 

. 1937 c. 1 x1a L^j J-a^.1 £.<-& 4Jl<_u_ 4 (jy^j 4^1^-^>JI ^jJl 

0^ CT^* u' LT^ 1 (JT* 6-^ ^4^ 

4_<jjIjJ ^jLp. Ij) <>i4 jJl ^jl S4 j^_jj^_u£3 LjT jl^l J-A 

JljJu>J 1 J-l »* 4T U 1 i LaJ-JJla L^J Jl3j ♦ 6J)« <Vt<o 

<_ r -3 j_j| ^^1 jJlJI ^LL_j (jy _b dilj-uLlli ^jlSJ ^pajJL L^« 

1_AJl>o a] i^llajlj lLILlA (jj£l (jl 4-<-5eJ 1-4-ilj * 

I^j! CjJl>o ^1 4_uIjjjJ,1 CjLIj U <^V1 qs>* ^jlsjJLl (j\j t Juu 

^LlII j-u->J1 LT yxlieja j 1 j ^LVI Jo. I » JuJoJl 

j_A JljJloJI ^Jl (j-o 4 jJloj La ^jjSLi Jl^» : L^J JLa^ 
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pJLsJI 6 j 9 jju> 


Q.U. -J j j /. U "■ m iy\->- L}L>JI 4_j ^ j^_3e_q 

. 4_juIj Ju JlTC-U 4_La_}'jJl Cj 1_Ljj^^_lUj JuJussiJ ci.iTn-u ^ ^jt JusHc.! . Lu_o_uj Liu-u 

(jjjLsdL-u i-dj^ (JJ* 4_usLL <lcj_q^e_q j-u-uJI ^ I rr tTi V £)£Uj 

oUo g.Lg.^3 CxjI^ 1_iT (j£Uj .((^jljuJ 4 -lLc. 4_jL^ 4^1j *^-uj j-t-u ^a_J 1 j_A I 

4^>-j JlJI (j-£L>Oj-A tj^2>juc> L^lLqjL <LajHLa cLLtij ^jLusIjH^.1 

3Jl-l<-u^ L^jJ . Jlj JuvJL ^Lba-uJI ^JlII L^LL (j-5e-<a< }ULL 

^CjJI ijr L. t(jujL3tiI 4j1_£) 4J_a_*J' ^LteaJj 4 1 , 0 ' V a ^ 4jJjJl>. 

OJ^L dJ Jl)Vj * Lj-<-u Ul> Jjj-j £)^ <bl 4_J.iVl ( j-a 

t t*>^- j_& ^-t-a-lJjJ' l_<-L<-aJ 1 jJ 4_lLj LiT flLuj' II^HaJ Ju3 

Sj-sLL 4 \ \ -v c j_a BjLgfcTdl L}L>J1 j3lSJLl 4_st_£b oj^ cl)' cl)- 4 t JuJl>JI 

^J| Vj-^-5e-0 JljjV jJjQj 4 -lL>^ t n a C-lSZ-U.<Z) I L^L>- J_& j| 

4_> 4_jLt^VI 4 _jJL)L^ cl)' cl>^ cr^ jL ^*J La£ 0^1 

« ('J L>J ' ' Jlife ^yj±jJ * 4_i^J^-q 

< n1 V Ju3 jtjJcl jL£Lsl £)' ^j_q aLu_ulj 4_u_u_a : l_iT 

(J < Mil ^LUj-cuJ! CjLjjJ^J q I ««c^ Ml q-Lfl 4_C^h |jL».|J 1 < n M 

(J_q^_a ^ ' ** L^jJ^U Vj ^ (l^Lb-aJl I lj?$« Ludj^jO 

Ujj (^jJI tOtto Warburg j-jj' .^L^JLjlII £y* 4i^ i^j^o jl>J! 

L>UJ' (jL-j 4 _jL< 5_4 tjy IL>. J3~tj ^y-Ll ^Ul ^jLl^-i^-u 

(jJJJ lJ L^-lij (jjj ^J- 4 1 J 1^1 ^*iJ (jl Ixj 4_uLUj_tjJ! 

<<o •%iJ»l <Gjj ^LjV' Jl>- 1 «4j»j iUH L^L>JI L_3JbitJ 

1^ cj-« 4_*JL3 j 4_j_co! t4_(J->iJl CL^c-lU 

0 .i > - uia J' ^jsei>JL) JHUj ^ 1 4^Ij Jj>.jJ.l J_t£.j . U^-Lh* 

4_ILj Jljv J^->^j 1-4 ♦ 4TuT(SLq 4jL«Jlj ^ ^ ^ /l«, .,1 

La <—3j_iLJ 1 Jl -^- 4 1 g rr. Cjj^IdLv)) tjl^j ^jLLj-taJI (jr ^ 4UjjJij ^1 

Llj l-JLLs ^yli^sjLc Jl 3J ♦ ^yltlajLcj 4jJUaJl _L>*| LfcJuu lJiSj c^jJI 

jjl "i mi lj» t4_j_tJbU s ' ^Lj V' {jr £i ‘ L. a tiJJIi Cj J ttj JJjjj 3^jL>. j^L>. 
jjIdjJI I jjt .«4-uiali. 3jJa_a 43^ <<m rn <» ^SLlojS) Willstatter 

jb jLlSUI (j^_uLui_^J' Jl>.| JloHajj SLT 4_jJj 3j-^ La jjfc 

^j-a^ l^i-^V'j .^LLaij-taJI ( Jr -b3j_a jL^c 1 JjU" C cIA^Lh 3t' ^j- 4 S^-uS" CjLcj^>- 
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pJLaJI Jy? 


. I ^jUaCjLre_u^_a_» jij i • j ^jjJI .UV1 lLLJjI LtJajI I Job 

4aJU 4 jLseIu_uI (jLj 4 jus 4 ,,, £_c9| |jl».|j j^Llj 

4_jjJ cLl£ <±<-l>. 4_uLLaj-<_uJI 4 jLl*JI ^Ll>J L^i_uj ^_l/^I Ju9j . 

( juC i_La_>JI Mill <?Luaj_a ^ylc. 43_>JL*_a ' ^jjV 4_tbl£LII lIj LLa_L_u_l I 
4^se_Llj <_£l Lr lc. J Ttt-J ^jl (jj.i q-A ^_$_a^T ( j_a uLa-3^ -ilj <Ll J_a . 

^1 U 3*il Mj Jl^j JjL_ujj jJLUl JJ)^ £)£Jj .^.aljjV 4 _l>.^Lc 

jIS^VI j-*ic (jj? ^-»Lj Mill' L)J) 4_>-^L5e_<IiVl 

lLIJLj jj^_j (3d>^^ Lr^ ^ OJ^-^ L? .3JijL_u]! dJJH] 4_3JL>«JU 
. L^a^LcJ J_j£j c isx-u^o I jJa (jlj t*l uilt 3j_ul! 4_c. La->L I 

<Lt-ualj LgJ JJJ 4jIjjj . 4 <^i3ll 4£Ll>- ^j-C 4J^Lbej La 1 JlA 
O*-^" 0 -4 l£*-^-.H ‘-LLLi £—a CjjI^ ^Ull 4 L^ItiLaaJ L*Jj_a ^£jL3JI i 3^-u-aj 

Jljla tilljL^ £>^f : Lglaj^_ti» Cr^- «-«'t 1 " **L>JJu-ui! (J-A M-iIs 

i La 4Julai». c-tSLjl (jl £yA 4_3jI^». .♦. ^jLjjv 3j_a 4^jL^. ^_jI ... ^jLjjv 

^j_a O-a-L. JlSJ ♦«c-.t- iAj ^LjlS tC-.t-ufej ^_a I I JlAj 4 1 (j I ^j-a ^ I 

Jlj_Laj tjij, a ~i i >»L ^JLjlII JjJI ^j-saju 

<-^jJ>Jt I Jl_A (jl . La 4_t_j_La_L I {j I ^j_a CjjJ.1 ^Tcv t^_^_ajj_La 

^ miIj ...^rjir t^U <?L>oVl jL^J^VU (j-ila.a-u.a (^ jJl jjfc ^jtjJ! 

■ " Jl>. 1 j (_ iim 1 ^ * LaLaa 4Jj-LtTu-a . * 4 J’jJLfu_a ^jj » : ^J ^>-1 3^_a L^UJLv LT 
CL^u ^ -a J£j .(jLLj-ioJ! jc-JjL ^ 4 >LlL>U CuIZLa j_al 

<C(_<xiJ La_>- J_a-*-i 1_L^ l_t_A . Jsa_jL>JI 4_La (^£j l_LsIj ^JL*JI 

...«^^La_j 1_L^ L-ljV S... LLt La LLuu< Ljl>.jj yjLjjl 

c_jLL/ jSJ& LaLc t>G>Lj J r a ><3 > (j-a Liaj I JuV t ^j-u-jJ j. f\ <i~t ! I 

: ^LjLs (jJLofcj Lob ^JU-aJ ^lj fu ^LLc 'J ^~< ~y n ^SJauA ^^jj_a I 

Jl^j ««CjIj) i? 111 <1 a ^ CjLLu^-jJI 4_j_Lj Q^-iLa j)Ur,f» 

4_j_a l^^LLal J-5CJ ^aJ 4_(SJj 4jVjJ Q^-cla 4J L>»iLjj 1 < < n^a 

. LlaLL ^1 

a^jj-LuJI i3 Jl_j_>. L^Ll^JT (jylll Cjlj-tIaL>J»l cLl^)) Ll C-‘->-j-u3 

I 3 !^_i, I ^ 1 si iss \ ,, ^ ,,, a \ LtTuJ 4-(-L«-uTt^ I ^ jJ 1 L. 1 11 4 i a A-1 1 

^jLjj ... ^jj_La3 jj_Ia_La LljI 3 [ uLaj) u>>U ^-Lt-U ^LAjj Ll 
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pJLsJI 6jg jjh 


J I ^_iLLd^_i_u _^_A-<J I 4_jJ_A-C. (j Ll J) 3 t1 3J-tTolU 

^a-£» 1^-Jl-a c.I^_& ^j-o 4J Lj 5<_bl .«c-<_^_tJiJI (j_a 4_LajL& 4 j|jL>»VI £)x. 4jjjj-o 
( j-C. jJix<aj Jc9 Laa ljufc 4-ufut La 4 «4_a_}L3JI CjI j-u-uJI 3 j_u_a Q^5kTl<-u 

.uiXt ^ylc. I4 ] 4_j^j>o <Jj| Jjtj 4_2 _aIj-a 
4JjUJL 3j-j1a 4jIjj t4_^jQi,l CjLajIJI <j_a ^c^JI 4<_jL£LJI (j! ^yic, 
c_<_LaJI JjLiu-a ^j_A 4-1 Lula (J_>. (jyLc- 4_a-a-u3-a 4_ij_&j_a 4-h.ujLajj 4jLcu 3lib 
L^lxbj L$3l VI 4jj>.jVl ^yic 4jg&-L^e-<^> J-L£. L^jLj^Lij £)l J-AJ . 4-u_uL_uVl 

I JlSJ . l^Luu£j 4 -JJII-aJJ' CjLj^SJI ciJ jJL_ 4J (j_A C_<jlJJV cJfrl MM^I 

I 4clc5tjJI La Ju>. ^1 1 U>l...**« 11 ^ tl ♦ A >VI L^j^Lul jj-3_Lll 

(jLUj-ijAJ jjlc^a CLl^j JLaT ^ j_u La jj <_^£L>«j 4j9j_42La 4_l>. 4jIjj JlJj-J ^j-aI 
(jl ^A_J ♦ 3 Jl-LJV 3«i \ j 3 I Llj_1dJ_A 4?JlJ5C_U_U 4 4_LaI CjLt-p>J 4 jIjLu^1jIj 4 

. Ljc-l^Ij 13^a \ L>.j-ui j_LLaJ,l ^_lc. ^jLUJ ^Jl*JI 

ULLl>K-J.I < ^ .^."C aj -y. \ .". (jjljj t _ 7 JL>JI (jjJiJI CjLduJtJjl (Jj! jl (^yiS 

i(l J-lIjjI 3 a i^Lc.) 3^aJ 3"M cliLuiljjJLl AQ*a (_y3 ^ 

(sJLc. ' jjk tj ,jJI P. P. Ewald) jJIjjI (^ySllI j»LjVl Jo.? ^j 

j» jJi^ . QlJI a miTI I J-lIjjI 3 a i^Lg.) C< < »L3lj «L»jsL>. liljjjil tiJI jLLo. (jl^ 

(^yljVl 3_dL*JI t_jj^»JI (_y3 LillL (jl£ ^jJI) jJI jjI 

Nachrichten aus der Biologe der 3 1 -a- a i _y_a CAj i j_a o_iL^ 3_lLii_a 
3 _ljL^ jjLSj . 1935 j»Lc. 3 _Lj j_a ^ Gesellschaftder Wissenschaften 

K. G. N. W. Timofeef Ressovsky. ^, ..3j; < ..jj . 1 (a-* 3JGU! 

3_djj 3Jil jjJI cijIjaUII 3«_ijU» iMax Delbruck uiljj-Jjj Zimmer 

(j>n jJ I joiikl Ji^ (j! • *' l7 '*«dijj_5i,l 

tiilj-daLaJLI 31 1 ill i nt (jjjLuiV! i^-La 4j| ,,,l 3JL3JLI (j5Llj 

oj-dsLaJU i>juk i 1943 (_y3j *c>4 J ^btaLscJ “=4;^ (_y3 

«L>._jJI 53Li_>JI (_y-A Lj 5» (j!C jjso a r I i U11 <UtaL>. jl J (_^±3 £ya 

.«3-ia>J! 3_iiitiJ (_yjLjj_mJI 
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pJLaJI Jy? 


4_1j_ 3£) (jj£L j JiISLj c_-<-u^a ^jvL_u c_jjJl_uLj c_jL£L1I l_3J! Jl£j 

4-l<.uJJIj cJJ j Vj JJ 3 BLjjv. (j_aj_j J_jLLiil j_jI^IL_uj 

(ji-j-jLjj j 3 II (j-u 1 < hVj *L*_<_ulj LaL C u^l jIj I JlSj . (<(4_*_tfLa 3j jJ 


4jLcJ-Luaj £_L) J t< 

cJajJI cilli JlLo ^ -l u3!j .4_st_cuJ <—aJI 4 Jl£ t( 

Ij 31 ♦ 4 t 4_L« (jjJj^Jjj M ^ ^JL*J! 4 A , „\^ 4j ^LaTcvVI »1 gif.j (jtiwjj_U] 

1979 ^Lc. - J-j-U-JI u I c. J - l L^T JI jl JfcjlCJI lj)3lr, jI 4 -lLc 

120 C^u-iuuiarLa t4 3 ? nl*4 <>ljjl£.} (J_uJ <L>.J)jiol <LC.JjU3Jj4 (J^>* CjlA Jl9 
(j_« J«>»3i l_jj^L>. I£)1£j .(j cjLjl>.I^JLI IjlcL« 
:c_jLt<LU j^uSUI ^jLuaJ! I jub c-jLu-uI ^juHj 
(j_4 (jL lJuJ 1 ^fUulj^-uaJI (j_4 JljJulII jL^-Ju 1 <Luli]| 4 _jJ,L*JI c_j^_>JI 4 j Mif. 


^-L-u Jlo 3 ttilli ^l 4_^Lual « 4 j^ < nf. (_psl^c,l 4 jjJlII 4^LLaJI ^1 Jiir~ r »1 
Jl_j_3_jLLJI (j_aj 14_t_ujj?ell] 1 g. Ijj j^tl 4_t£ CjjL_u ^jJI i—SLL^juVI (j_a p^ <>>• < 
^_L*JI 4 jL^j 4_l3 I j Ij Jl3^ - 4 ^ 4- ,>,11 Cj Wl ^1J-V3 < »l 4 _l^JlII 
*LpJI jya 3-4J ^l i jJLLaii^.j->- 

4_jJ j I jLSLal i^j-uj 4—oJI CjLuISLII (j£. ^jJl! 4jV i^LpJI . 

tJ-cVlj .4_<jjjjJ,! j^Ll JlJ IjJIjLo CjLJJIj (jl^- l>JI (j^. 4 <>> -qLc 

♦ I ^ ^ ^ Uk. Lj_>.jJ( j^ (j- 4 ^ 3 

1 <>>jl I JlSLaj . 3Jl_jJl^ 4_j_jl_jj_j_^ (j-\_jlj_3J IjJu-a^ J^J j4^ 1 (^lj 
^_^JLdT ^.1—Ljvl Lj^jJj_J_jJLj I J) 3 -a-"II jJI cillljV ^ jJI 

^1 ^ > m (jL^ jl^2_£ . lUjLj^^-I,! (_JI—^ 11 I t) 1 ^ s ! ^jjjJI U-l^iVj ; p ^1^1^ 

t 3 «S3 Ll^JI Lc» 4 mi 3*i (Jl —<xlj llLuIS^ «.LjT (j_« jlxIj 

jl^ 3^, M ,VIj 4_jjjJI 0^ ukJjpij 2L4^J| 4 j i 1I I 2L!Vju ^IjjJI 
(jLuiJI (>-ulj)-tiiJI 4_<_uU^ L^.y^Ltil ^3tJ t_jJ locj (jV Lx^l^ t( jy SL^lJj^j^pJI 

■ 1 3 3 . [^ I 1 4 (j_4 j-^-Vl JljJl-JoTcJI] 4_uij_tfuJI (j-o Lc ,jj p^ w 3.>>j (jl^ 

4 ♦ J J U tl i^_LC V 3jL>J j 4Jl nid (_ylc. ^jUUl^lJ C-<_U-£2jl 

. ^^4_jjIjjJI CjLojU ^11 4_uLj-iia]l 
(jl^ j^>ojjj-ji c_jLl^ (jl IlyaPrigogine LJjI j^j 

Benzer jJ—9 jj 4j < «.^jljj^UI (_^ 4jj^tjJ ^L^l 
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piall 6jgjji 


I < 1, n L>- <_iLs£L!l (jl Gunther Stent jUjW ilkins jJSLIj 

0jL>.J 4ul ^j-U-Lt-uJ1^-3 (JL9J . LtTKjJ^UjJI (j_A 

jLLs (j-«J • JL>- i^l LuwjJj_uJI ^J1 J^c T t- u -u (jl£ 4_&Jj tL a^a 

J, mi i LaJl-Lc CjI—LljJj-jJI 4_j_Lj (_pJjl_5e_A j-jl (j-t^JI cdJj C.u£ 

(jj u uae-Lljl J jJau 4 _£_>.j_> t>jl ^ tVi i mL> ^ mi 4u1 juL>JI <j_Aj tt_sL5JI 
:lLL^ c-Jt^ 1965 ^Lc *(j-Gj^u ^j_A 4 jj5La CjIjjjJl! (jlu Darlington 

j_*_j IjJL>o j>j jJ1 j^>oJijj-tfo <_jLi5LI (jl£ 4ul jJlu 

4 U3 ill Cul^ Jui3 . (j-oL>. £jj jj3 jjjG LuwjJ^-uJI £j_u3j_a ( jr j 4 _jjLJI 4_JlL*J! 
4—<-jl_t-4—tS»LH daj!Jjjl jlj_3lu_ul ^jyJI £-Ll^o Luw^J^_uJI (jI ^_A 4_i£ 4-u-uLt-uVl 
4 U 3 ?11 Qjjbj t n3~ U~ < mj ^jJI j_a (_j_aj_a 5UI dL u if La i (jlj 

<JlJq]| Ji-cw (j^ c_ jIh 5UI jySLJj . (j-\_uLjuGJI ^gj-t-u La ju^Lj ^jjj • ^^ 
CjIj,j < m 3~II (jl 4 JjLUI 3j£LaJI 3 j_u_a 4_2jj_Lij LLlII J_a^*J t JjJl>JI Juul 
Lciajl Cxjl£ Jj <l i ( <1^4 JjJl>JI Juul 4 _a^-a (jj5u (jtu ^ 4_Luju>JI 

^ Ju-iS ^u>u luL£ (jS*J^ t LuL_u ^J_l3 Jl 3 (jl£ La IJlA^ * (JLlXI 3 Juju ^—lC. 

La ^A-gul juL>JI ( j_A (jl£ (jjjJI (j-ollll c_jJu>» Ju9j LaLu L-uullll cLSjJI is ^£> 
.^^4ujj (j-A 11>LUI LcvjJ^_uJI ^aJLc I^LLjlJ l^jis 
4 _j_<_uLLa (^1 J^jul (jl ^jtVn mI : 1971 ^Lc (_^ l^LudI lLLj^ (jl (_yic 
.^_>Uulj^ LaJlIc t ^ 3J ^ull JjJu>JI JJ>- (jJ-t-tUIj |U> L^-l 3 Ct-xi^L 

(g—LJjL) _j 3Jl^Lj ^jjjuG-A L^ Lul j_a tillj (_^ ^<- < «<<ill (jl (jiilj 
I jJ .jL5L^Vl (j —a 4j?t_L?e_ua]l 4 _cj_au>J.I L^jL^jI 4jjJ cul£ ^JlII Pauling 
4_3jj-L (j;r [c. jK 31II 1 mI C. (jl^ I jl La 4_tLsl_LA iJ ^£> cLsj (^1 ■ L A _}Juj 

.^*\j_l>.VI ^Lul (J^Lj 1 nlf. (jl Ll! Iju Jj t^-LJjL 4_3 jj-Ld (jyl^- jl 

1 ( mi^L Sk> tKendrew jjjJu£ (j^>> j (jj> < «3l jj tiL^j j^jl La^ 

( jr uJI CjIj_L< alJ I (J jL>. 4 jj_luJI 4_ujj_>JI Ljj>. jJ3 _ulIL ^_>u luL^ 4JLus 

4JL3 (jl»: Cohen (j_Aj^ ^JjL-t-u t—u^ Ju9j ♦ (jluju^i^^-JL -^-a L*_a LaLLuJ^s 

Delbruck’s Phage Course <-d JJ * a ur^ CJJ^ jLMI (jjJuJutil (jtu-LLlII 
. <_jL£ I JJjS I 1 1944 ^Lc (_y^ jUjLa ^Uj-ujj 

4_m_j_ua]l (JL»fl JjLL t~> *> < (jyllJI 4 j^5LaJIj 4-^.LaTlvVI .U ,~1 /1,1 (_^J» 

(jL£j . «ju>u j-^j cr^* ^ I Jl^I (jl j-£jl tL_»ju>JI Ci 1~ (_^lll 
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pJLaJI 


4—Lt-jj—><JI CjLjjjJLI ^-L-C. j j I t«> (jj *> j^JiXI I Ji_A ^SjL-UI 

Alfred j SalvadorLuria jjjUImi JlfLat ^ j 

. Jean Brachet <Lui!j-» o^J ^tiJLxj Andre Lwoff <_aj^al 4 jj julj Hershey 
Ij_jL^ jJI j3l 4J (jSLj a] jJloj 1_4^ (jil c_jLiSL!l_3 

.<j\jA\ I JlA £)jJL$ju J_usVI 

JjLu» J ISSA\ I Jl_U .(^LlII ^£jlJii] 4 jL£ JlilJj 

(jLSLlI * 3 < (Ttjj ^Julzd! 

^jju U^». g.Luufl 'j s.Ljj_ul!l \jtj 1 m<?~ £)I i4_p- 4_uiaju_A £-3 jj 

^_d^IL_uj V JljJlj^hJLj 1iU LU JjJL ^jV L^LS - ^_u-oI SLpJLI 4 jjLU 4_u_J 1 ^j-c- 
4_uLj_uaJI j-Al^La-JI (jrij) J^All I J-A i y^jj . 3Ll>J' ^ j > n<?~ 4 _LaIjJI 
Ljj-Sj JLjJ 1 j-LaieJ V lil . 4_uL-ii_>. VI j fc> *tl 4_^>.j <j-a (aLoJI j_aI 

L^jli t£)VI Cr^* (^bj-iAll) 1 3 mh^I i _pJI ^UalLiVI lLsL^jIj £rulj-3JI (jl 

t i_A^_Al_L> £jj4 J JlJJ CjLc>J fcs < t|I <jJ ^\,„ ^ \ tT 3^_tI/Lj_a J) j Ls~ ^jl ^Icll 

^LlklLiVI (J1 < u,iIJ 0j_A d<-<-ujI 4 -lLiJI ^j-C- <—3JLiifcj l'< £)| 

(jl IjJa LaJutJ ^Lj-lIL^VI I j_A j_ojs JuSj .« 1 $Ac. LaJlcI 

L4I4 (jyst-ujj 4_lL>- L^J^J ‘L)^^ u-^ Cr^ 

4_ujJI ^ . I 906 ^Lc. (jr ^ II li ^ 4_*_^Lv L)^J * ^1 

^ Jlj 14jl«L>JI . Boltzman ^LojUl^j 1 

(js*i jlJ ^jJ! 4J-0 -VI I JlA jISL^Lj I^jCLc 4jLp^ J!^Ld JJi LvSLaj 
J-lTJI V 4jJ 5^-3JI oLb^Jl tiJjJLjj (jl ^ ic ^yjL^a.>-VI 4Sl^LaJj-0^j 

^j-saJLitJ I jJ jIjlc .1 ciij) \ 1 n) VI j j nil Vj t4_j 

C^MI^VI 4 3 h V a 4Jl 4 j>.Ijj» 4jIjjJI Lul ^1 

IjL^J 4 ^>.jJ,I ^j_u3j_U ^jUJI IjlA J< miJJ ♦ ((4-JLCl>-VI 4_uLjj_l3JI CjLJVI 

. m L£ 1! 

^ W < -^V1 ^SLdLbjj-o^llI ^>0*(JjVI ^tl 
^j_cj jLiliVlj 4 _ujIj-jJI 4^^>JI Curie 4_llLoT ^Ij-jIj 

cjLjJT ^yc- cjjLstlij (jr\_jJL<JI I <^3tl .«n _J ^ fc - u ^ILlI jJl>JI» BjlcLUI 

i_Sjl_3i_4j tjr JI ^ju^Ju a t»>,,. , aj aj ,^r, & ^J^.|juo ^ AU>tl^ 4 j|jjJ| 

tdJj (jr £ 4_j>-LLq La (- < I j-j-tlsljJ.1 4>JlA ^£> 4-U.4JJ Juc 
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pJLsJI 6J 9 JJU 0 


. <LulaL>JI 4 _c^JJ jlSL^Vl ^JiaJ CjLa Juiil aJJt Ci c mi^ 

J_u2_uJI 4_IaL_u j jijjUJI 4x.^_cL <L_uiu Ct2jJI C \\. «^tl jjl » JulB 

4 L> \ i „tl (jI IjILuI Ju3 IjjI^ (j-A-uL l 4-^^j-d1 (jl (j-o- .« 4_o«Jl 4 _lL>J1 (jr ^ 

1941 (jr^^ .caljLa>JI jJ^ju ^cjLuj_jVI j , '~'~ 9m 4jJ i_tia_LLJ! 

LULtfoj jjlscj clsjj_c £)l E. I. Tatum ^j_jLj W. G. Beadle J Jl_j_j c 

JjLuHJI 4-L/Joj-b cisl mm^VI I Jui> Juilj *^^l.iJLscjO Lj^jj_il 

^LuuS^I l_4_Jj ^J,I Ij\ jini La CJjj-c 

Ql JJl-lj £>5LJj ♦ Lia-jJ^-uJI 4jJ^_a fU 

. L^J £jQ - UU (jl 4J y. U -Uj 

4_u_j» : 1 <1 g a 1 j) r r.j tt-jLiSLU 11 Jj-q a JI Lu^- 3 ^jLjiLlII ^j^Lt-aAjl Lol 
<jL£j ♦« jl G -LVIj 4_tiu_sl_m C.<->u ciJjj-jJj «^-<aj-4-SUl clLulSLdLl 

Jl>. ^jj L 4 -A tj*y \ tl ^jjjufc c h mh^I Jjl ^Waddington 


^Lc 1 n j~ La^-Juj ^1 2ULlU 1 4-C. 1 j i^> 3_}Lc 1 

2 t) , << 7) a ^ 4\j t J ^yi±AJ>. 4JLHI 0ju4> Cj^xTuJ jJij . 1935 

J-jLj-j 4_j_ 3 a ti j j 4 j-^- l j Ula JjVl <*t>.| ^j? ^1 

U <a mi j La l-olusj ^l) CjLjjJJ LaLv. 4_»_tTu4_j_Lu_uil 

Drosophila 4_^Li]l 4 jL5 Julc. (Mutagenic Effects 4_oljjJI olj^alaJI ^jLu 
4_jL jJI oJJt j_Lc 4-ut 3hH AUtl Jjula ^ t jl^j .Melangaster 

<L>.J^ Jl_Lc 4JL!Lc! 4 MI4> (j-A La j-iuj-J JjulU IjlA (jlj 

IJljIjJ JjljlII IJlA 4_oJJ,l CjLcL*_tiu^/l Lai «4j^ld CjL^j^ 10 3jlj^>JI 

(Jj-L L^_*_jj^j j L> < tl 1 I LL-v. 

♦ uni I ^LjI 4_>.jJ 4j>.jJ,I 

4_j^_L_j 4_j_S G 4JLHI ^1111 £^_>J! 

X olj 3 U tl jjlc ^jl Ju>.a 3 j j 4 ^^Target Theory 
j_jJ ljuj .4x.j->J 1 jjfc Dj kj a ci<-l>. *X = a(l-e _kD ) 4_£^L*JL ^ L *j 

t3j_tI/l_L>a Quanta ^V 4^t_£L) cjIj-^LLJI cjJl> L-uTu 

JljJjJLI 4_5e_p_j ^< ii-v ^5e^>* ^-lC. 4_jjjLJ! CjL^U 5LI^I JJj«i 4_?t_UJ ^ I 
JaJu£. iRoentgens ^j^e^^dL C<< »m 4 I5jj .CjLjjVI jj I 

yz>\ <^Mal^ . 4_>.jJ,l Jjia ^j-a^Lu £~a 4 _jjl^3 2 Lc.^_>. CjI Jl>-V t_jjlIaJLl ^Jlc 
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pJLaJI 


.4^.joJtjAUtl jJl£. i yu 4_tlaoJI <L3^L*JI £_a £)jl J)<nn V jCuLAI 
CjLij_jVI I JJlc Lai .l^lilt CjLjjH^LIVI ^-L. Loj I j *L *j La Ijufcj 
4 Jij^_L <>Jufc (jV Loj-doj ciJJjj t4_c.j»oJI £_a <_ i > mLuJ.1 <>Ju>.j 
7)j r> L CjI Jo.^/ ^ AC < 3 Jo. (^-LlC/I) 4_j^_to ^j| gTuTmil IjJ . 4cj_>J I 
(jl Lalj CjLjjVI (JJ3 JC nil (j-* (j^Iu £)| Lai <>Jufc <jlj tSjolj 

. ^ylc. I 4 ^LLd VL33jI (jj £3 

(jlj-LtJI 4_uLiVL J-a-seJ J-&J 4_u£^ Ju 3 clJLJI Lai 

3j, 3 U cjIjloJ ^1 «Atomphysikalisches Model der Mutation» 

A a ^Lj Lj^Ju 4_i3j . (4 jjJlII aL^-LdJI IjLClC. 1 CjIjjjJ,! 

(J-Lb <Glj i g-L u u £ jI j siLj-LflJI J^ILuj-a Jj-5e-a ^J)g3a JCdi IJu CjjjJJ 

CjLulxx^JI {^yz ^Lt-u^L ^3 i(cjLaj)jj_aj^£LII) CjLju-uaJL lL_jj I ciJLlj^ 
<—aLtfuT<CV 4lj i mJ ^I <L^Lajj j_& 4 j jJ ( j^j ^aJ Ltj .(j_a L^jI j J_3 

d ♦ i .Lll ^JlA JjLcuTJL i_lUIx£j i L&jI j A~ / "| 4ju_lL 4_<_uIjJl) j»J/L_a 

^j-C. 4 _jjJlJI 4_jj_L_LII Lfcj_u_tu£l ijy I(JI j_a 4JL_u3_a JjJoJI oJJbj 

. 1 Jll>» LAjjk-jlj 4jj jJI CjLt-a-^eTdl CJj-Lgu 

CjVLtil 4 » L 33 a 4 _uL31j CjVLoIjV ^jl LaJ CjLt-a-^e3il 0Jufc (JLa^ 

2L)l>2ji>l 2UU* <>a oVUliV! o? 

CjVLUjVI JLo Lai . 4-LLi-a-L^ CjVjl_l 3 ^1 Vj I Jo. 3 j_j! jJLa 
J-usjUj jl 4 _u_ajL_ajVI 4JL>JI (j I Lai CjL*. a-^Ti.U 

Jaoj il^jljj BjLcV L^.j (>>L Jlju 3 JljJo qjIjj 4JI0 ^jJI 

J-usjj 4j?t_uiJI CjjI . (jiljoVl < m 3 a) tautomeric jjjj JSLi 

4JlLa I Lujp. ^1 *^A3 ^j ^%\ Ahtl CjIjj!jj ^jl ‘ Ajj'a j ^ L^jJI 

^ ^Lj M.rdi 4^LL ^jl ^3 m 1 mj Lr^i *(10 ^- lC - 

. 4_ujjjSU] CjVL33jI L^j^ CJjJo. Ju3 CjjjJLI JSLCiJ ^_^dl CjLjjoJI c. aisij U3^ 
^ i C, 4_^LL 4 j r j mi II 4 ♦ miVI Jl-3-3.3 c 3 tiJjj-jJj l_3_usj dJj j-3ij 
^GJI ^£11 Lla ^jjjUSLII 30 ,,,j $. l^o*I 4 jjjLJI cjLj^IiSJVI 

4jjLJH ' L» < <"i 1 1 4^L^o 3^20 jf (SI,<) 1000xkT JjUj Ijukj [jls-I^JI] 
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foissJI 6 J9JJ i 


(jiDj . 4 _ljLSJG Sj-aia 0. 4jjjj_Lis L^j| l-blj ( _ J 3ll Jala I , 5 

1 Jl>. 1 jljju Li! I VI tJala I , 5 Lt^l juLa 4aLia jlJ 

j-ji&J Ja! dul^ 4-Uj iNlI diUjyiSJVI 4alla JJljj JjjJa <j^ Ljj3/Ju»a . JUt 
^jl— c- T l jv Lj 3j-ala Cj| Jljt" t nV <3»tl 4 3tta 11 fiLc,j^>J! 4-aaa ijft -*-i (jl (j^s 

-SJUu 1 g (f. jaitl.1 0 jut .(JuSVI Ltjjght (_^l) Ja-I^JI 

CjjjJJ Ullljj JJlC. (jjs jJLi^s? £3.jVI liul£ ^^aJI 3Jl3.|j ^ dlljjLill 

iilj|j_jJ.S (■ i I II Te-J LiitJ -Oya 100 (jJI 10 (jjj i_sjJij LcJ j»_jac3iJ! 3jL>.lj (_y3 
:^JtsJI <>t 4^>J! *jut 

3j-3la 4j m i ,itl 4 » miVI j_pLil 4j^_uj CjJtao (jl ^jt ju!^ill (jl Jaa. JlaJ 
<_aVT 7 J.^ (_^a 3jjs i-3VI 6 LtjljuLo ic.j3cj tiilij (eosin (jjjjjl) 

. (S2 * ) t>u |I^Vl (> 

L^JJJla. (jl (_£l) ^j-a- .^.Tl JL>.|_jJI _j.it 3^ 3 tall Cj_jJl>. (JLaia-l (jj£J ^‘s' ^ 
<tc.j3. (jl (jjsj .(jjjcljjj 10®x42 = <tc.j3j| (jjSJ (jl i_3cJ (oSjjs 

Cy 1 £jj 10 12 x 2 jjjs l_i>3j ^ is-u>u oa-lj Cyx^jjj y* 
jjLAl.1 ys (jjscljjij 10® x 42 dmuaJ (jit isiLil jjjs (i_jjiSLo _y< a" i <»i_£l) jiLLo 
10^3 I LjjJij 3jj 10 23 (_£jjej dUI (jj: jiLdll (jl£ U.J .diUjjVl (jaa 10 20 
(j-0 I jl) 0.001 = 10 20 / 10 23 j_it 4_b|^o 1 iaa~t (^,111 lialjjJI 4 11 n't (jl (jriau 

cjj_ji,l (jU ^l~i~ (nVl 4(J^^a (j js ^u*3.l Ldjjljj jjl (_yl^. .(<-3Jl 
.3jj i_3J? qm j3>jVl ,jj8 

U33. OJLjt jj!)) (_yll j J Mi^ij 4jtj3j JUa-~ 1 «ijt (_^l 

4jl3j dilj4 10 ^tu JUu UUJU^u LoJUt^. 3j-3la 0-^3 l^alj 

(_3JJj 4_ia (jL^ i^jul! uua_jl! (_ya 4j| .« ( _ T Ajj^all ^ys 1 gij»_i 

4 tl 3 a i _ ? _3j . i^y-xjs 1^1 UliLil < M-aJl oJJb (JlUa Ct i"I j-4uj 4_il3^ 

jjjijLa <_i-jjj- 3 *- jLi I 1944 jj j-g-iZ ^3 Nature j A ~j~i 4JL*_a 

Jl_l!^ 3l 4j3t_uj L_uL_uI cjJ.30 * u,^U 4_o.^1jjjjtl ^IjV! I Weiss 

t 3 mi~i<1 OjJl»jj .^ 26 ^iUj-»J.I ;UI jrJ3-JjJ44ll ‘Oiljjj J j 1 

iTazuke ^((.djjLSj Smith cm< . nj Dainton jjOjjj Collinson Q_t) ,i 

(>3-oljj iSchwartz ^ 28 j3jl 3 Aj Czapski , , i iLl 

Hydrated (dLU ya 3ju»ILo) ^ 29 ^4 <i a dilj^pSLlI j_a!jJ! ^^a ojl£ 4_U^i3II 
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pJLaJI Jy? 


(jlaljZ&l £-a) 4 -uITliLq I l^iL-saj CjLjjjI 1 a If.:electrons 

. 4-oLi-ila 0,5 1-Aj. 4 C. lJijusj 4^ul! CjV1^ (H 2O2 (_j^-a j^SL^a I 

Ccjl£ jJ L^IjlAI ^1 CjLjjjVI <? JlA j-ujTuj (j I (jrt_LajJI (jjjufc 

.<_3ljukVI oj_& (Sj'l jl^ki lJlII ( _ y lf. Juj-j Juu CjJlIjj Ju9 

CjjjJJ L-d-uaj 4 _jIjV JJ-jL^uJI O- 4 4_j I ^1 ciJLIii (j-* 

: tJT lj La-a <Lu-uj > n**- a 

Ij^-LajJ^j Lol£ CjjjJ.1 (j\£ lil La J^>. t L^jHa-a < <ntl <—ilj £Ju 

t4J V (^jjJlII jlj^ill Ij^A (jl ^1 t4-qjl t«n a 4jj!i jIj^j (j -0 

4JUiIL<_u_a ^1 , ■■ a I Lgj| ^1 i 4J j_»_La 4 jj j CjL*_$_>u 4jJ5j_aJI CjLjjjJJ (J_&j 
<j- a LLus ^ i i 11 J_A (jy-j -£-' t3 j-j_l£ 4_j_u ^j-a J^utJ Jl>- ^1 Lull} 

Continum J_uaILa 4 jI ^1 JJJJLII ^j-a jui*j a^iji ai^ui cis^i 

.<^U# 

I Jl_A * ... * La^u-uVj idJjj-jJjj * Ajj‘aJ ^ J~ 4JLai, (j! CjJuvj JlSJj 

CjjLjI Ljj_Li_i LoLj) j 4 ..A /tl 1^ l^uI t^_o*V 1 

LaLSJI ^ jr jJI «3LpJlj »j) *<MI» j^j 3-^H Sj-usL^t-a Lu*.j_Jj_u_liu 4_aLaIukl 
:dJj j^j ^JLs t A a . 1932 ^Lc ^j-f.L^_u^ 

1 <i£l") V J^lj C^l LajJsiJ SLpJl (^1 j,fc> M (jl U-UfcJ 

^j_a£ JL>JI 1 a ft a ^1 t Lu>-jJ^_uJI 4 j! J_> A U A > 0 jliejl La^Jj 

Ij, <^> r r. 4*l_jj_tiJI (^JuiSlII clLulSLjH J-Lij iy* (^JlII JjtiJI 

. 4_jj jJI i^jjj\-uj\ t<Li]jVl CjI aj < ti^JI ^^-a a ^-tC 

L^J j 4_A_lL> jll ^L uu ^ jl 

^SL u i S L J Ll JoLstHJI 4jLa^ ^JulI BuX^JII fiOlLsr" i nl C-<- l> - £j _a JjLa-a — 3 Ljj>JI 

. (30)(53: ^i J ^i J i J ^i^ 

(J^p- jJI I JlA <—Ju9j 

J£J I J_CLt_u_a ( J_3_*_3j > t^> Aa &j_4_c. ( j-a 4_*_<_uLlII ciJl JlLo- (ji^J 

jjLbj (J^-Lh 5 Lr^ ^L l a- i ^IJ ^aJL^Jj j All J^jla t jIL}-a j-Jj (j\-& JJJI £)-* 

4ju_uIj 4_a^l^t-aj Lse-tAaj fiQlLa^ * 4j_uL>. 4jI 4lbtJ 

d*jl£j .CjIj 1 < nt LcwjJ^uJI JLae-a J-a£. ^j-a Ju£. VI Jl>-V^_ x^_aHJ! 

^Lal 4 _jI_lC 4^.L^jIJ_ i_tJ CjjLau-o JlSj JLpJI 4_*_<_ulj <d]LS-a 
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pJLaJI 6 


LujjL-uL <l5tla <. < mi^ I 4HllJLa 4 TlLa 1 . <j_a^JI jLllLI 

^JL*JI) T. H. Morgan ^L».jj_a £-a ^J-a^j jJL3£jj 4 <<i <oj^a ^j- 4 4^j-a-a 
4JL2_a 4_*_a j-tiijj Linus Pauling ^-LJjLj tiJllAj . (4^£LaJI 4_iL3 cjLjj_a 
(j!Jj^v ^LlVI Laj^e-A 4JLSJ.I 0 JlA CxjI£j . I 940 ^Lc a A 

^Jj L-aj-a£ >Lclij edllA ^>T 3j^ ^-j-L \£ JlII Pascual Jordan 
jL£Lj jl t 4JjLaU 4JLa£. ^aluj 

Ju9j . ^LlLa CjLjjjJ. 1 jjLS Ll ^ i4_^>.jJC jLUjlII ^a-$-a j-Aj t4jjLa 3 -a 
La Jj>. ^1 C-LL£^ CjLj^JI (jrU Cj^LcLalll £)? ^-uJjL jLful 

^ ^l_3_LaL£L_a ^L-UJ La$J jl^_Slu_oVl tlju^w La$-3 4_a^^_a 

3jjj <>> tL j 1 a £ t ^j_a Vjlj tjjLVI c-LLstJ La-AJLxl JLv ij ^ 

4_tiu_sl_La (JjVI jl y c- VI 4 j i alSJjJI (jr La*j £)l l-oejj . ^jlltljLalLa ^jLluj 
1937 ^Lc. ^ 1 ^CjLaJ^-j^VU 1 a^r.l rU «^>lj (JrLL)j>. <JrU ( _ r c.jjJI t-jjUelll 
:J3La-a (^j>^_j_aL£ CjLjjJLIj aL-a-t^-L.JI ^a-ILc.) ^JlILa ^Jl2j 

^J_Lj?e_<-u-Tt—11 ^c_<-u_(J 4JkjLa_a 4_3jj_Laj (cjjjJ.1 £c_<_uj) 3jj)^_u_u jj < < ^jl /^-a->» 

JoLjjI 4jL^>VL La-ij 1 4_u-Lt-u 4 j?c_<_uj 4_LL_oCjHj)1^ < mI ^JLc. 

£ J-A <j_a LI ^£jLi ^ai 0^3 ' <( ^ ^ t^Tt mi 1,L ^ < «>«t l jl <^> a 

.2U^LI jlSiVl 

4_aoL>JI OjLSL^I ^^oJ^juuu ljIj^ ^j_a ^ 

\4_uj)jJsaj'^lj ^Ltilll)) J <^4 J^Ljcj »3L o Ji 4 

^j-a 4 i>i < j L^jJLu c_jj_3j 4jj)^La 4_aj_L_La jJlu 4_ij>JI 4_uJsjl1Js I)) ^jLj 

t 1 , „ tl ^PdjI_*_3_j 1£jJL-u 4_j_3_ua_j) t ^ 11 Lt £L_ j _jL£_ j _U l£IjJL_uJI 

3jIjl>JI 4j>.jJ C^J^ILal Lai^ CjL aj) m 4_Jj ^ ♦ t <n ^jJI t (^^^SLj-aL j j_a^jJI 
IjLjfc (jj-Jj (J-^^-^ ♦« 4—I \-&ic. Cxiljj ^^ L> 11 j A <><stl 

ojl^U! ^1 V a^>J! CiL^UI o? u- 1 - 5 2 -Lud^u^I 

. L^Lu^lSI 4_uj)j-LjV! L^_i^ jJLu 4JUJI 4 _jLj i__3j_ju (^JlII ^SL^LjJij_ajIt]l 

mi I L*_lj 4( ^JuLLj (jL_) j j «-^> 1' lj_A 4 _j_>JI CjLajL > 1,1 c-.<-L?&rtJ 3] 

. 4_JL_oJI 4_ujj_LijVLj 

4-^j LT ic 3jXaJI ^ ^ J^3 

^Lal i_iL_aL j_} j_a^jJI (jLajld^J 3j-dsLt-a ^j_a <^iLJI 
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pJLaJI Jy? 


: 1886 iJT £i 4j^j_IoIj-j_aVI ^jl*JI 4 _l$jI^I 

4£^-»_a ClulJ i(j!il CjLu^^juJLI 1 ^ tl <LaL*J1 J>jj>-jJI 4£j_*_a_3 

aUIj aI^^JI Sjl^Ju jl^Jll 0j_A (jl jl. 4 _u_oL<_oVI jI jJl! (J_u_<-u 

I ^ * A ^_<-u->- ^^ 4_£ Lki I .t.t < ii I 1 ^ <I C< < <t >lj . 

4-UjjJajVI (Jj j i a ( _ r 3 (Jj it 3 i »^U «L>.llLo j_t£. Sjj-lss (_y3 (jlj i lj-3lj Ijl J-iLa 
. ^1 SjUJI (j ii a Mill (jjs 4^LLaJI JLSjjLi <L>.llLo j i -•»* (_yill 

(■ijjn m£jf S-«-cL>- ^ jilp- jl£j) Franz Simon Qjjcjm j-ilj-a CiAl jJilj 
Ltiajl (J nj«~i (Jj Ll>JL>.j ^ 58 *\-T^S) ( _ 3 _Lc. l _y L i *j "i? Lij| ^1 jiaj 

a. ,Ut t ^ I juk Jiiij . (34)(59 * ) S J ^J! aisLU]! <>l 

4_&Jj SJsLLaJI 4 _la-AI ciJjjl JlS 4^1 <Jj-oj L_Jt£>La (j_A 4 _uLlJI 

(jV i4_U^_C ^ JJLU 4J5CJX oJl&j ^jLdJI ( _ r i^. J- LU U L^jI 

( * M (jj) AJ > » £_U_AJ .^^flJI ijr ic L-tA-US I JlJ^LjJL} J_A 4_UJ)^_L2_} V! 

JLjl^I .ijjj (jl» : I g j 4 JjJjj 4_jJI L^>*J 4_JL_uj ^ Oj-LiJ C< < ?l4 
LtTu-Lj 3jl^_>J I (jLs ciJJjJ 4j?e_u_t£j u_LL<iJti Lujj_>-. 4_<_u j^juz ^_>JI ^_<-u_>J I 
.3jjL>JLl »1 j mi VI (_y_JI 4 _La V ~) <jl 1 nlf. (jl£ (^jJI ^ Mitftl (j-C 
jl 4_uvj_c) CjLl4^ 4_<_u^£L*_4 V 3jj-uza SjJjII 3 jI^_>JI oJJt £-a LJ^jI 

4j 4 ^ cjL l ^ 1 gKtj t(T^S) IjljJjj ^j- 4 («LjJLjj 

4_uLl>JI Mil l 4_C^J CjIj-uLj L 4 J (jl V I jJ t L 4 ] 

. (35) «4J Lgjj^ 

3 I j I nj jjl «l_lLl^ t_iJl LaJLt£. i_3_2jj«JL! (jjl (jy^J 

(PX-Ui jriJjj-bjVi) atp ^ a^JjVi a j *>1 j ^ j < t i ajiLkJi JjIjlj 

Js (6l * ) 2L h JLL=JiT ATP ^ ^>JU 3j^J! oh < (60 *\^[J^^\ 

t(jj) <a j <<ij LjI Ll<IoI (_yic. V Prigogine (j^>-j_5ejjj cj^J .t—JLiJI 
<Luj)j-Laj| ^jIj-ZL_ajVI j^_>o CjI j (jl_> Oj-tij 

4^e_>JI 0J-& (jl CjJljvj . 4_JL_u 4_ujjJ^_jI ^j_a c-.«-<-uT(5kJ La jJloj 4_o>j-a 

^LjuIlI Bjj) ^JLc. VI 4 ^LLs c-t-t-uTtSo V cjIjLjJI (jV i L$j j_>.Vl ^j 
4_uJLLajVI Jj^>o I BjLulj jl t^LLijjLII jj-A ^LLaJjl (jj^j 4 -a jLgr" > in 

. (^-aI^-La 4_h.(jT(5La 4^LLs (^l) 4 _jJL i_u «Lujj-Laj| ^Jl (^jl^^iJI ^^L>J»I ^l) 
(jr1_j|i f■ jLaJLcVLj 3l—L-->JI C>-L-U (J-A» ^_L>»VI (J <^<?tl i^y^u^JJ Vj 
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pJLsJI 6 J9JJU0 


4_jI JlJ L^L_u 2bj£jJtl 4_5ej>JI ^yi^. JujLtaiJj i <( 9. Ljj-uaJ I 

a\£j£* J-A teiJL jljj i CjjjJJ I c -J t^ Ji2j . l_>L£L!1 

CjIj jJI £j-\j lULuj^I 42 LU 4_lJj_c £)-« LlsLLj^JI Lr^ U^J 

20j_*U! ju&j ci-t-uv tdilj^ljJI ^llL« (JL>Jt L^ i4jJLua]| ^1 < ^_y2 

4^L um £] 1 ilajl^JI ijr 2 jlJL>-JJ >- 1 jL*j| 3 jV-J (_y3 LjjjJ 4 1 llfl't 

ilj_ji,l (jU 3^jg Mill 4" J (_yJI tiilj l>.lla JL3j .3j_Lj£ ill Lai 1 ,1 a (_yi^. jCLa-a 

l_£l :(_ 5 jJjJI jlj^HJI (^1 j_3133 L^jl ljl£. La i JLa.|j Jutj ilil j 4-iiai. Sj^JLi jjt 
Zjj^ j i n aL>.^3 I g ia Lxjj jl tfj-A jjjs 3jL>.lj 3j_j1j (jl V 3j_jJLi Lgjl 

IjLiiu (jjSLi (jl c_i^t_i (jLajUl^j (j-ol^JLJ l_3aj L^jl<n (jl ^a -3 A Usit 1 3l_a>JI 

j»Lal l_Lj|» !_yj\ ilLIj (j^a jiaoajj-ii (J^alita . L^jlSjj (j£LaJ V 3 jj i/i 1 LjJj^. 
V a_jJT ^1 .aLj^iJ! 3JU3^VI 3JVl ^ aa}Lii.VI J£ 3aLL3« 3JT 
(j-Lc. (jjijJ (j-^-Ij i(3-jaL*JI) 3_piUiIll aLj_mJ! (j-ul^a ^jJI L^.L>.jl (j£Laj 
'‘‘j '^«~11 tJi'l-J 3jj|jaVI iiilj jJI ii!^liu <l>.jj» 3jujl>. 3^a liJLuk (jl (jjiLuil 

■ a a l_jj_Liil 1 ^ i~~i •>■ a ^a < j-jIo*! (jl Jj j < n a Lli (_£l (j£. t 3t"-»-a LfcaLb (jV (Jj 

j—iiSLi jJ_iiiaVI liJjjjJa 3^,Laiaaj ji>iOjij_cu j»jJLb ^aJ liU iJaLaujI (^1 
LlAj .((idjLalLa t _ 7 -b ^yC. ^ai5E-Li (jLi^)) Cjj^LI (jj alijLZJIj 

(jiUj 'if (jSUj 1 JjLaZilj (jjj J>3- J-sUaJ (jf aj-ail (j£-«J 

i^jILso (jl (jSLa-i V 0j-& (jif iLiK SJjLalUl (jr^ll Jjaaa ja u_j^ 

(_yl£. (jj£Li (jl (j^L«j «LijIj_jJI S^a^lni,! (jLa i^. 

.(j-ojj^a 1~ ' ( _,t-i- >- *■ (J^-<i 

^»Lc, ^1" <" (ill ^»Lal I >• ‘ 1 "' iij^J.1 ^«t*» (jl (j^jj (jl jisojijj-co (JjL>. jiaj 

aL^Jjill (j-li!ja (j^a cJLflj "if L$j| (j-a (jl^- 3jU,l» (jl j-Aj i llo-J 
4_uLjja (jul_ja jj -1 a3 (_yl^. L^jl VI i^jjLill Ijuk (_,33. oaj^, La£ 

( 3 .SiSLj (jl La iiilj £-A (jljljill tfjukj . 3ajjjLja J_i£. L ^ lS>*"I 

. «4_3jL_u]| (j-otI 3 J 2 JI (JlLa alllLa /a-LaJI I Jl^J La^ T ia laja>> (JSLauJ t ' ( >>' t_ iI_3-l1I 

(J-L£3^j oa J ^_J J L \ (jl^ (^ylill I (j ' ■• SI 1 4j%_lLlII (jl Mill I A 3 

ijJjjLa l^j i£jJj (j£L ^aJj 1 Laic, j utc, (_,-i3Li ilLIi (_jaa L^jJI 

. 1 »>i iT 4_o^a L^l (jl 1 Mill (j^jjLj^mJI JL>.J al^tjILl 

(j^_j|j_2j|» :i_djjLj ^jji^La I g t~rf 3JlJLa (_yJI jlj Jju -1 i~ 1 .il jaj 
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(niajl Jg» 


( _ 3 -Lc. ( _ 3 -s ^SLjcTij sLjSLyslJjjJI (juljilla . 4-^Lial_ijjJI 

Laj_lc. jl 4 c. L-uJI cjLJT . dilc.LuJI j I c_^ljSLII *_^u 1 o 

(_£jji] 4j3c-Lxj 1 IgK I~I (_ylc <uLu 3 t M-vl (jjs 4c.j i 1^1 a L^jV L^LusLbj 

di jLa VI L^jlji (jV l^j^a cr&J ‘ London - Heitler j_LLui> . (jjtil 

3jlj^>J! diLs-jJ (^^3 4jj_dsj-<Lll 3 _jj|j^>JI (j>il l (jc. I g i>i» i 

p i nt. ( _ T ic. 4_ajl3 L$j| ^2 4c LauJ I 4_dl 4 t A* ( _ r $3 cl .i ' X ■»“ t1 lLUji^j .4jJiL*JI 
iL£ja>dl (jc 4djjca i4jj|_yjJ! SjLall 4jj£d,l 4jjj3jUI 3_yjldl (jl jl :i_dca 

(J-U-J-! 4_d VI jufc (_y3 i_sVj jdl (jl_Lau I jjja Ij-L .U JSLs jjC Vj . 4 jjcs jell 
tlLj_iLSLjJ,l (3^_5 LfcjLaol (_7-dl ^dacll jii^l j-A (Jj ijJDI (jLaojVI ScLi-aa 

(.sjjni n^jl 4caL>. (j ji) (jjistiljlj jLil J3j. ULSjjj iaL&j (_y4JV! ^j^SLI! 
(jL£ La-£ (j(j-jjj-i cjLIj}-^- j-^jVI (j-Lc. (j-iii cjLjjjJ. 1 jjU 

(jl («J 4_&dj i<La^l*Jll jg m'i i»l J3j . jjLSJI 3 I 2"cVI 

(jjuC (j_j3 1 _ijJLi La-a 4jj£La l 3L_uL_uJI clil^y-icd^j (_ 5 -A CjLujjj-dl 

(Code) j^LJI jl 3_jjijjjUI daLa->VI dJUj (j^£L3 (jl Lg-lSLgj a 2l~ A a 4laj|j 
4-ul_icjSdl 4 «j j Li 11 (jl ( _ r lc I * lit a (j£d (oJ ‘Cl JjVj • 4JLifcj (_5-S Ccl^ (_,K->JI 
alsj-iij J13 Cclii ((_,*.' L^O «4sLfcjj 433 jii^VI 2«U»3tln aJL^J 
2JL*aa (_y3 1944 j»lc. ^-djj (^.23 ■ 4_lLi£l 4_l3 >. ,~Kj\ (jl£ (_gj.ll 03^11 (_y3 

O. (^j-i^I I « dJLiLa (Journal of Experimental Medicine) (_yjjjjclll 
Ci in j 1 cjLjj_jJ,I (jl (j-1^. LjlLsLs I 4J3 lj)Uf,l ji3j ‘(jjj^Ij T. Avery 
aL>- 1$ jJI 11-3I I jLA (_f3l3 . ^ 36 ^DNA UjJl (j-a (Jj Cj1_Lu_jjj (jjs 2jj£La 

jjjJlc. 1 *-j ^ ' " 3" (jSLa-i 3l_u>J I (j L_s * La-Ltd I l_31jHc. 1 ( _ t II t LaLaa 4_Lcv ^3 

,43j|jj(J,l alaj^pill (jlj!_j3 (jj/Laul 

(j^Laa 4 j^l ,^MI aLj_ml| (ji_i|j3j SLiasJI (ji_i 4jj_iklIaJ| <~d .>.al "tla 
^oJLkJI I j-Aj ,43lj_jia3 (j^a C 1 ^ 1 4 j' «~ 111 VL 1 I ^l->- 

(jjJail) aIoHIU Cli3l_ja*JI (Jjjajs (jl» j3>o3_Jj-ii LoJLi£,j . aLi-a-iSLII jjfc 
IJL>-lj jl ‘n mi* dsljjdl (J^ m i*l 1 sLstjlLi IJljI (joad iaLjjj-all (j-cjl<LaSL>«j jJI 
(jl 4_jl_3 JLa3 oJLc. 4 . .i3~i J*\ iVitl Ijjk jLc. I lit j?l ^daJllI (j , a-*. 

. 4-uLLa-iSLll CjljLi>JI L 4 J (_)aJtJ ^jdl 43j^JaJI (_,_& JUJjxlilLi oJJb (jl j^ 
CliljjJI J*\ Ml' i_£3jj (jl (j^-«J jjJ‘3^>dl 43LLall jjuu^a LbjJ OJ^! llP-^ 
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pJLaJI 6jg jjh 


^1 jLL>J Jl. lv j f-lSy^ Lr^ *fOJ nil < 11^ 

/^4_ull<JI 10 5 ^\ 10 3 ^ I *'~ ^la-Lo 

4_^LLaJI c_jLoj_>. ^y-Lc- j-cVl 4 jL^j ^ jr 3 jjfc LaLtaj dllju L)^5L>a 

(yS 1945 ^Lc. (_y^ ^ t*s/tl o^xjt jLi! I l_^J f^juuj j .4_u_u_^_tiuJI 
• ^ jij-uj <-jI T i5LI 4 T (a v .I^a 

^yj& <L\SLcLl4 4_4J (J-ujJ 4jLj I jjj-lv. | jJs LtAaj 1 ^_uLua_jSLII 

L^LsLU (j^! t4_L-->J' 3jl_ll 1 g '1 a (j j^-Tlj CjIj-j j-JI jJjJaIL_ul 

<llajlj J5LI L—3 -loj j-Q-£- JjU 3 JsaJLs 4 j^Ij J23 V ^LlLsLljj^I 

i^yj& ^j-4 -Skj 4_jjjlj-^JI (j5Jj .4 j_}L*J! <LvjJ 4_u_u 10 30 ^j_c JJjj V 

La I jufcj . J-ljv (jr^ 4:3 Ju ^r > m n 4 jjjJ^UI L^vjLaj (jl <—a-p :j_lloj 2 J 
. 4_jL^ 0j£jJi 

ijyj ^j-jkUaJI ^JaLLLH ciU5 Jl_j_*_j Jl^. oLstjVl c^fc-Ju3j 

(PJ! bl^ji jj^ji ^>>Jb a^Loii ojI^»ji ^a-biy^. 

^ in 1 4-jLaLj JJL05 (L&Llc. <^11) 4_j-aLla_Lll .^> 0 j Cxlilsl 
.(jrUj^jJI 4-jLal t4_jL>JI L$_l3 ^ih<tm 5^_c ^3 4_jjIjjJI 5JL_u^JI 

u^Vl (>» (> ^sjjSb. a^ij^i aju^ ji j 

1 \ ^Ljlj 1 4JLLLu 4JLLLJI <ijj . LjjJI 4 JLujJL_u (J^L 

( <J^J5L uj (^y£ ^ I ^ylc. L^-aI j_>* 11 ^ <1 < LlLc<j.LcuJ Ij * U-^-(-^ 

(^jCt-u-L>.jjJ lA (j-dLajlj (A) (J^ miJ (^^yjJjJLII ^\ < „ttS) c rtT.l <a 

JoZu-cuil 4 -lLl>.J)jJlA Js^jIjj Cj^Ij (G) J5j l (T) 
i ^ r 1 />. 11 c-Jjiil (1",1 oil < «< I) Li1jJl>. J is*aT\ 4_lL>J1 ^LauLil JlIcJ .(c) 
3JljJl^ 4JLjJu>. ( yjjSjJ (<l_i]jL>- jl) 4 _l^jI_C 1 ? a SJlxIj OJ^J 

4_La_uai_t]l Cj1j_lojjjJl1 1-4J .c_jV 1 cJi^.LtiaJ.1 L-J^ll 

4lajlj JSLoij 4^Lk]l I Jl& * Cj LL_u^aJ 1 ^j^Lj Jujj_ji^ 

^-j . 4-uaLu-U 4 JL_oL_o]1 L^j ,j^5Lj ^5L1 4^LLaJlj 4 -lIc 4-j-Loe-L.ii^ I . 4 jjj^_<_uij^ 

jl (j-4 ^L uu ^ jLi>- 3juJu>Jl 4l Mil Mill Jsajljj 4_^_<U 

O-ujj t 4 _L>oj c__J jlil i s 1 ^ A < . U. \j"\ CjLxj^jI 4_c., j_*aj?c_4 ^j- 4 

III" jLlJ>J I 4_^_4J ^al J 3l I ^uMIl nil 11 I JlJJV. L U - p J 4JLjL>. 
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pJLaJI 


j \ j| t^LaVI CjLxj^jVI *j s>~ i 4-l«-u-l«-uJ 1 ^£1 BjuJkjw 4 _L^jIj 

ArthurKorenberg J<^4 jJsj .. IjSLaj 4_JLlII 4 _LuIjJI 

1 ^ ~i <7 j to j_> CjLxj^jVI elsJb ^Ll3 4_uLj£ t ^jj-ojllL-u 4j»_aL>. 

(^LlLo £>_a_LJ (j-uLi-uVI l!i) ^Oil Jl-ljj) j £)| t 

(^jJ! j-a jj^L-uVI ^j) j»VI 4 JLjl>J! jLu^tKjiil 

CjL£j^>JI (jj So-u-11 4 JLjJl>JIj i _il Ju_aVl {jA 4 JL >-jja ^ i t to nj' 

t4_sujV! 4i^L>J.I 4 _jj^IjJI Cj I! (jLi LlLuj 4_^jv ^j-* ^ ^4_uLj_^_xSLII 
10 9 (j-* J C-tJ <JjjL*J ^uj->Vl (JLiLdJt ( h <7 1 fj I C-OCJ 

4^>. ( j-a j-ti-Q JIaAII j-uojJ,! ( yc. L^lSuijl CjVjuLa .4_ulltJI (jr £ 

^j^Luil £_a 4_aLiILa 4_j_uj>* j j Jufc Ja_sljj L^LiLI^ ^yic, t 4_uIj 

4JLjio 3j_a JljJl>JI Jluj_iKj_LII <7 n £jJj 4JLjJl>JI 

jl_jJj_j_L£j_<JI ! jj VI i3 jkj ju>» 41 Mil mi 4_Lajlj ^ L^j 

I lit ^jj_}Vl £)_a (JI-AdJI £_i^J_t,1 {jt £ Lsfc-L3E-Lg3 L$_JJ>» 1 ^ ~wj ^ JjljJI CjLL-uJ^JI 

4-LLljvjj Jl^J I CjLLULJ 4-a-a T t.a 4 _<_uL_uV 42ajIjJI 4-u-l>. j j Jl^J I CjLlaJI 

. r Vl o^USU JUajljJI 

4-J^jl mmII Jajl^JI ^Lal3jI (j! L^fc_L5fcA*3 (j-U_jJ LjJj l_4^ 4(jjl 

J 1 A £)L£j . 4_j_jL3_LjJI Cj|j_3laJLI ^ < imjJI jJu-aJ,l j_& VI 4Jbj_>JI 
t(J<l m.>U tautomeric jtlj^-Vl 4 _jjIj_^Lj j_A ^j-AjJI ^1 j^l-p 

. 411 <T< miU j 4_5 cjU,I 4-lLl>.jj Jl^JI 4_Laj|jJI CjLu^ c- oj j^j 1 g (jr^ i ^1"^ 
Ijj JU-Lt-uJI V Jlj) T j)j ~ ^j ^j| G (2A J I^-*-1-1 CJ \jjlxj! I i>Juk ^_lll£ 

IjLjfc .((^_j|jiJI ( j-« A <Jr1_}.iVL» OJ-^ (j^ C (j-jj'MMllt j! t(C 

. Ljj_aLI3 3jj>. 4^LLs t ^t\l , ,,1 <j 4_jJLj CjJlscj JlS ^LsL^JI ^jl^UsVl 

4_l-l-l^IlII Cj! J_u^_tl£jJjl q-a _}Jl*J 4j m t nil 4_»_tfoVlj ^J-lL^TJI j Jl 3^ 
^Lu! (3^ clr'- 3 4 _u-l>»jjl^jIjj J< < <i 1 Jjl a ^ 11 ^_u_t_uVl Lj 

t , < mi^ 4 c ^IjUll <—J^111 4 < a t^"i a (j^3 ij\j ijJk Tj 

J-J^JL! (jr^-AA Ij_jJw|j . 4-jjj 3 ( nj-jJI ^VLaVI 4 I miI > m 4-LajljJI LjIjj (jr 3 
<_JjJLII c 11 iitt^ «Uj' „\ ^|^ull ^-a) I <^JSLtouj ^jl G-A (j-ujl. (2^1 

«< till) ^-a 4ltlajlj (JtUjjLjjVI ^j-a l-JJLi! lil 
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pJLsJI 6jg jjb 


Jjula £j\ / A U-4V1 j3l jj £)-a j_aVI i _ r lc. Lla£^>* jJ 4jI yu j Ju9j 

10' 5 J 10" 4 l_A £j1j-lj £)| L-.CJ7C-J 4_Jj|jjJl 4_IL_4JjJ! J*_4 jjJ i Ut4.fl 
cjIj«^>»H (^jlI! IU4J1 Jjl*_a (jf J< mm 

Cr JLc L-ulj-a Cj}Lu ojIjiILa ( _ r b (_y-j.il I 10" 10 j 10" 8 La ^j|j3j 4jjjlU 

jJsjjJI y* J^Vl 

1 L (j 1 *\1 »-^^V 1 i_LL_a Llj _i i^-AjIlJ I 4_*_j_lLsJ I JSjj-stj t ^ 

(j-A Jj 1 <jL£j . j_jJsaJI <_jjUo i^\ 4_jJT 4 i Mil 4 _jJT (jyJh tiJJj 

Cu-i'Iij—lS ULxV <<u ^jj^jLl_4j (jr b Komberg 1 gif, lJua^ 

(jJ-Ll 4 _*_a Lstj ^jJ^ JLj-u-aI Vj I jijj^jLl_u 4<>J^Lajj ^^Fresht 

Jl_L*_£ . 4_jj_*_tl CjLu-^jlII (jLS" C< ( <>j-i La JjI (jL3 jJi_u La^J .cilJ3 Juu 
(^jJI ^j-aj £j.*jJlI l-J^LLj lajjL>o JL-sajl 

4^>.jlj_li,l .i , nVl ~ > ii j 4 _jI (_y_Aj t4_ulj 4 Ag a; 3j_ti/L_A tLjjJJ JuJlaj 
^_J^_ 5t_jJ]j U> 11 C_JjL>iJ ^JL^-UZlI .4^_J^_LeaJI ^_AjU ^AJ * Ut-w 

^1 La-a i4_ul_j_A_jSLJI CjL£^j>JI Lg-Usj-aj r l U,-4\l \ Luajl (jIs>j-*-A 

JaJu£.j jj-uL-u^l 1^3 Ju^Luaj 4^Lla 3j_a <_3J I J-t-sal (j-c 3ju>Jj <j! 

|3L^ . 4^LL * 3Kj La Ijl&j .^UaLDl! 4.1 < <il < <ill 4 j%_aJ 3jLc! <j_a JljV 

tjl < <>1 4^LLaJl ^j-4 ^Jl-lIj Ju Jl-l * -^ tljL>. 1 r a 4j^-5e3Jl ^L3tj-iaJ 

Laj 1 "i * ~t * jj^Lj ^A-I 13] La I t L^jsc_a J S^Lclj ^JSLduJ 4 jjIl3JLI j-u-i-uV 1 

«4-Stt-sr i^ia j-tC jc_<_u_Lll ^_ r 3 $.1 U-^^fl 1 JljJulII 
3j-^LLaJl ^a-jj 1^>JI ^1 JiitIL_4jL ^4 _jLaV 1 4 3K (j-uLa Jl3 Cx3oj_l 9 (jlSj 
<■ n Jl£j 41 U^W ^yi 4jJL>J 1 jl i Ut4.lt 4£.jJj| SJljJuI La] ^^yjJl 

^j-A c_Jj_AJ La ^y]] (jr\IuJj-A jl JLA4J 43 LaVI 3^Lj-J 4 jj_4_uj J <>i4l 4 ♦j«Utl j-ge-q 
^jiil 1,1 4**<1^ AUttl jj. ..^.t ^_lc ^10- 7 ^ 5 

c . ^ 4I ^4 jjjlI,1 CjLu-^jlII ^ujjJ ^ 10" 10 ^yj] 10' 8 (jrU Laj < U> 3*4 jJ^ 

aj c_jjLseIti! 4 _uIj 4 _JT Radman Glickman ^La^-iLv 

y±.uj I y^ju ^jt 4_3 _l42jv ciii3j 4 dx-uJ 1 4JLju>Jl ^a ^Vl 4JLju>Jl ^_la_s 

cJIjLa cJ-J l 4 JLjJl>J 1 ^j-4j_<_ul (jI iy^* ^4J L u1a^ oj^-t-usd 4 JLjJl>J1 

4Jj JljvJI yijjaj LjILa-a L-uL-u I c_j jLstlJl l ^‘~ 4_jil Ju>o La JulC.j . 4jjLc. 
l_L_4Jl ^JJl*_A ^j_A (JJ-A4 I ^ is~l 11 ^jjL_oVl 4 j J Jl.U-4.uJ ^ 4 1 IS> C(-4-uJ t C-4-LlJ 1 
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foJLsaJI J^> 


j to^tl JjULA £)! Jc>.j JlSJ / 42 ^j|jL^O (j-O JI 4_uj-° JI^j 

jj-LoJI LjjJI Llai* jjlja o-° 

(J^>* (Jj-lLo J-lC 4-C.LflJjlj 4 yUL$ J Jl*_4 I JlAJ tL-j-cLugj (jr 3 10" 4 

. 4 i < <i (Uj 

U \ c. 4-lLl<q^M L-t^ljuJ Ju^l {^yJb 4_uljjJI 4 _JL_ujJI 4_^_« fj\ 

^_ll ^-3 LjjJLi V^i 4_pt jjJI 2L1L*jJI jJLu iciJJj Vjljj 

C1<_jL^ .(-jjJLLaJLl 4 I mi I mi 4-iJLloV 1 (j-o c-JsLaj 

t c_^UUI LkiJI jj| jILj VI C-xJJcJ ju jJjl^ i4jtl • Aj> J^jtil SLl^-a CjLxj^jVI 

V LjjJt (jr-JJ LjJlJI JJLlJI 4_}j^>o V lil 

^Ijjl JJlC 03^ L)' 6-^ er^! AfcJ 4>JJ ‘Cr^^- 4 ^! «**m miV 

1 gj4 I U-%. Cj^Jula IjJ <10 4 {j-a LjjJI ^ ^Vl 

^ J| LjjJI 4_C^^J (jl • VJ 1^-0 I LjjJI ^-4.uj L$_4 

4jI jjLdlJ (j-ujjd L^jJI (j- 4 Jj' (jl£ Jjl i «a 

^1 i U ts>\ (jr -^ 4_j_4j^-jV! 4_jJVI c-jLlli! t h mi^j (jI J-j-3 1 g j tl I 

£>£. <■ jlillsfcj 4 -lLlqV1 t^y2 >jjl t^yZJU £) I JtJjU£. Jl3^ . ^ 

M U <7 4 3Jl>-Ij ( 72 ^J_u_4 3j_cj-J 1 g <>>♦ i 


-^>j tCjLcjj-sVl Jl>.I jj »1 nlr. > »tl 

4 .3Jl>.Ij (^J-u_c 3j-oj jl Jl3_4J L^_4 4jV 4J L_<_ul_L« ^j-u_jJ LlLl^I 1 <>> 

Lj_LusI 1 (>Ijjl (JLjl^ ^udjJL t (Sj-* o' < /♦ ^j-c £>£Jj 

J_jJLo 3j-_cj-J ^JJLj L^_C Oj-U2i^> <- il III 1 (l_U2J j|) Lc lj-£ OJ^ILu_u 4 j I 

c h \ ~ -7CJ Bj A (]/\_j_Lj_<jI (j\ <>I <; J-*-^ A? (>_» 4 1 1 Mill £)J . 3 Jl>-Ij 

L-t-t-ui-Lj 4djL>.|J (J_p_4 3^_cj (jLu-uL>JI UAirtit.aku 

4 ^ L:>J 4JLU! ai^UL ^3 <4_La J-I^l ^IJ f l£^L> JLui]! 

:aJjUL V B J V A J JjlAJI A, ^Jud 


{A} -Aj b /RT 
{B } 6 


^1 $ i n\ (j-C. 4_^j>-l_Ll' ^ ^ ^4 j j-u-L-Lv 4^LLd 3->^ ^ 




pJLaJI 6jg jjb 


jJLg 3 JS^«3JI I jl& Utlj I . 4 _j_uL>JI 4-Lo.LJI 

B j A J Cr ji T up]| jJ^>JI cr^ [B] = [A] (jl£ l^li * J>Uj 
tcdJj j_«j . ^ 45 ^4lU ^ 0,5 (j.* I U-V. Jjula *200 1 

t U-^ .11 Jjjljc Vanderjagt jjlaj Loftfield jJLualaJ JjL^ 

La-~ m miIj .<_aVT 10 Jj^dI ^Ij^*-1 4 j^Ij 4jI I Jl>.j tI JJt JlLa (jr ^ 

(jS^4j L-4_4 Jj I j^>- 3j-u£ Peptide ^jl-lILu 4:3 jJ I ^jl» 

. ^ 4 ^«4_jj>. jJ^_j_JI j-ic. 4^L u u £ ]l Cj^LcLaHJI 4 j_u1j_} q^a 4j>.1~ < <d 
UJ-^ <J-° c3^ Jl3 I JlA (j-sanitill 1 U->dl JjLaua o? c C< ujj^ila (>U JlSJ 
(jf 4 3 J 3 -V. ( j-« ■ * J flt < «n 4»jjU!la / 47)(74 * } ^ ^^-3 JJ j (jl 

( jr 3 JJ < It") 4_J-ol_ui,l (jrtJJ^-J-II 4 I Mil Ml ^L5tJ-sa]l ^-Ll^VI A ~>J I »1 3U <^>1 
^jVI 4_L>.^_I,I - 4 ... *\ ^qj^jVI L^_aLi 1^ ^iTtl>.jJ,lj 

4JL>.jJ,I .4^LLaJL 4 _j_lC 4_Lajlj 4 jtrjf CjLL_*jj_3JLj <i*>JI £jjZ2j 

(j_u_<_uVI 4 _jj^Lj LjjJI ^^l 4 j 4_uli]l 

Ijl^J 3j>j^>LU 4-o>LUU (J_<i£Lo Anticodon JjLS-o j-jj-SLj cdj 4 j Jljj^.l!^jJJI 
^j>3-jVI 4^j ( yA ^jVI 4JL».jJ»l .(j-oL>J! ^-Ll-qVI 

^_uaj-U 4 <a j-±£- 4_j_uL>JI 1^1. ..\1 ,,. 4_j_Loa^l I 

^ jr lJI 4 _j_Lj_ 4VI ^a>j_^j>Jl £-a 4JSLIj t^j^UI £jj4 jJjiaI L^jV JUiJI 

L^j Luj ( _ T lII 3j_oSLII 1 U4.tl CjVJul4J ^j>UI 4-luL>JI 1^1. ..\l ,,, 

l j_a c rtllV a (JL-*-^ JlIc J^LiHll ^j-c ^jjxVI 4JL>.jJlI ^<ujj .^-LjJjLj 

4_j_Lj_aVI { J^> J) ^ Tr\] VI_5tA ^-<xu3J ( jy i.LA ^Vl |jt^ . 4-t.u^J 

^y-Lj-dVI (j^i <; ^>JI {j-A CjI jS\ CjL L cj ' 4_Cj-taJ JjfcJJ.1 LjjJI 

i£)-0_xjj_4J 1 U^.tl j|jlL« I <Lulill 4JL>.jJLl ^‘^4 - -»- »^tl 

^>J_A Cj-Juj-j-S Lc^ «<Utf4 10" 4 Cr K I U -v. Jjljl-o tiUju 

4_j_Lj-aVI 4^ j JjVI JLjJlII 4_jJT 42j^_LaJI 

l^yjA j-i-1^21 VI 4_J_Lj_aVI ^J-^>4^J ^J>-VI JLjJlIIj £jjA 

(jyl^ J_4J>Jlj ^^LudVI (JJA 4 T J^Ld3l 4l>.j-c ^y3G ^ ^jMJI 

J^cujJI LjjJI ^.lr. 3j^LU 4_uMi]l 4_LaL_u^j <_£jjl1]| J ulC. 4JUl>JLl ^1 U-LVI 
(j a Lc IjlAj tJjkJJ.1 Ljj-II ^ I r. 3jijJ»l JjLSJLI ju^JLII cjIj 4_u^LjJJ 
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foJLsaJI Jy? 


. (48) 4^imi 4-L_aL(-u y^ ^Ij ,>» \I 

4-lSLtTu^a SLpJI cA>. 1 ^I 1 1 L", ,.l < I 1 jlSLa j 

<L^UJIj t4_^>. i jj<a 4_*j9jj V ^jJI 4jJ5j-^JI CjLj>>JI dJjJLo £ru j-Al_kaJI 

(J_»_>i_j <jV 1 r 1 , ,,j CjUj)-j! C-t-X-'u^ Jui£) : 4_uLj 4_^v ^Ltklll yi 

Cr* C lll ij Lr k- L>J^J ^^3^' 

J-*-J5C_J ^jJI U-2 44JLjjId Igi < n^L-u ^,-A CjLx£)jV| yJj . 4_JLc 

<jl £p->* tdl t tiLdlH SJljJu uij 3Jlo*j yj jSLtiulJ (^yL L^JL-u^L-u 

4jl<!uVIj J-ii^rJl j-^lal Jull S4_ul j CjLbLlI ^J-tSLjaJ L^jlSJlJ 4_ujj_L2ljVI 

4— L L t -aVl y^j) g ->J I £j-& a . \ 7> * a c_-<_ l j I^-J ol_Lujj_J! yLL £j I 4_u-u.nJ I 
^eij yill 4-u-uxjjj Jl^J 1 yc 4 _j_uLv y_u^L_u 3 JuTaJ 4_<sj)j_>J,! 

S ^ ^4_uJLLaj| ^yill jTLt-tTJl y j-3j Luj->. l_^_Lu j_«Vl I JlA ^<ujj VL L^-cc 
yc *U! jL*_jL 1 ^ . .rX" y<J| fiLu^JajVl J Lujj>.j 
4_^l_jJ ^Jl l_y>Ld_)L> dQ ^ 4 _j_jjij_Lu! 4-lLujj-jJI 4i mi! Mill jJLu La JulC.j 

iJT £i 4-L«-u.L«-uJ 1 yj L r< Lojiicj . 4li_uj^_Lul * L , o_pt_j 4£^^>JI ^uJlc. ^ jj 

4_J_^>U! 4_j_uL>JI J^}L.aJl ^ssI^IlIS . yy>.VI^ L<4 >IJl^.I yu 4 _j_Lo-^^JlA 
4_ujj_Lij| £jLJ! I ySLIj * 4-lTiSUl *U1 Ig tsi* ) 

4_j_jjj_LLjI 3jl mi ->.JI J^Llj (jl J—4_uljjjJlj 4_t]L5HjVI ,UI 

£j-a ^_uaj-AJ I ^Ul CjLIj^w 'w\5La^ .4_uljjjJI 4JLuJL_o 

^ 4j^ia! 4 -Lu.Lo.U 3j^>J 1 ^ a" , ,,*$ 1 4_£LL ^juG ji^Vl p '" 1 ^ jlII 

.4j^£)jVI 4_jJljuaJI Cj|j 3 Juj-iUI L^Lj-9 
(^JlII L« 4 <^I <?U ^>JlA Vl (j! I JlA Juu j-*-ti»l 

• ^ jjj LliI ^^jVLL^ ^Lil ^L^JjlIL 

j ->-1 i t LujLjjL yj jjLaSjj 4^e_Lo 4 i^l^ ^jJI 

{Jjlxjj I CjLu-uujVI 4jlju . aj j >^ 11 CjLcLLJLjVI y^jLJ »Llll<-uL 4jLjv 
^<u .Bacteriophages 4 jIjjJI ^clc 
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pJLsJI 6jg jjh 


Lco-uj I Ju9j . CjLuIj^ Luria Ljj^J d Al, 

.CjL^-jVI £j-A ^JL>JLl JlA j-Jj_LaIu Ij-aLa (j-U-u-c^elLU ^jLufaJI 

4 i^i ->.11 J_j^j 3j^L>* Hershey j . ? j LjjJ £-« jL>. 1969 ^Lc 

4_uljjJI 4 -lLJIj 1 ni" i mVI 4JL 43U~U ^3 Lai Mi*i^y» Lid*j1 1 ^»Ult 
.1981 ^Lc ^yS Lj-ajL-uL ^yS .«cjL_oj^_tiJI ^ 

4_j ol l (11 C l ^ J j4j <yT\ 3l_p- CxjI^ t3 Jl_L*_<_U 3Lp- OjI^ U^->- 

0 J-& $ ts> * ) 1 4 4_jLj_>. ^\ j, ]r\ n 4jI £-a (jr ^ 

j)*\ < nj-c (J^>JI 4_»Lji) Lr^ 4jLstjf ' JlJ Juia .3j_LiiJI 

4_u3jSL>JI)) tjLa Medvedev l_3_jJl_j^jlj-« Ljlojj .CjLuj^ /nttl 4jI Jlj 

4_l>.j_4j ^Jl3j tLt^L>* JaLu JjLdjt 1924 ^Lc ^ LuUl £_* ojuk: 4_u_oaj_<uJI 
4 _jjjl« Berlin-Buch ljy ^ ^LajJI cjLstjV j_ua_uill Jl^.*.^ 

4_<_ulj jJ 1 <<oj<,o-v. 4 jv y i i nyz ijy ^ ^LojJt CjL^-jV 4_aIj9^/ C<-ll3jj mi It 

j-JLjlj (j^_LlJ ^ ‘er^Lry^j) 1924 jjy>» ^y jJI c£-LJ £L«j 

S ^(^£.y £_y& Ijjjia 4 _cLo (j^SLi £)l £_a£) 1 £j 4 4jj_3_lC, pi 
d<_ rv j_a jl ^ < mj! JLa jujl>J! i .i i'jyS LfcLU I 3j_dsUtA 

4AJLUI 4_3_t_UJI yjQ-C. (jy£ Jl>.j 4jJ ^ <3 j-jJlo tVogt 

^JukLi Ju3 La (j_o I^Jlc J_t^l 4_J^J-A L^L>> 4jy_Lji ajJli°> 

4_L>3j^il L>Lkil OjJb (j\J 4Jaj|j tiJLufc ^)l ^-LLC.lb 4(Jj^ yz 

4_j_«LlII 4j^I <>>♦ ) 4 U f)j^z JUjVI j_^Ij 3jj9 L^ ^1 3!' 

C^vjl 1 ^ K tj t CiU>hn / mV! oJl^j 4!bJi^J! ^LcjJI CjLtj| Jl^Lj . ( ' 50 ' ) 3JuiiJ 

c 3 se. ^JlJvI 4 J « » mi 4_j_<_uL^>. 4JL3_c 4_jL^_j dUj 

juu L^- l 3 Lul jj ^-L<.g31 ^jJ! tKoestler ^ h < n^ ^jjI 1 ^ C& t3j-uSLI! 

CU>-j£ CjLoJlx JjL3-o Jj nil (jI 4 _lLj_l 3j^a]I ^jJLjlII 4_lcjjI^I CjJlcj Jl3J 

. (oLulj^l) 4j|j|jj| 4_<_ulj jj C-<JVJl^JU 3 ^yb 

^jLj 1 • r« 3 a il - /Uttl 4_c^e-do 4^.j_^jse-o cilHyc^jS^j 

oLfl-i^sJ! 4 jIj_ 5 (j-C. JL£ Cj-jL^ (jl il-itl (Jjtill < fl 1~ V a 

- ^...ut l ,. UU,^ VIj ^1j^kJI V .oJjUV Uj JLa ^2JI 2.. ,,-,<1 1 

»1 a 1 « tl (jl-j (j-oj (*-11-^ (jr^! O^J 
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(niajl Jg» 


e4 J-S^-iLa ■> (jrdj-i ^ Ja*JI sJjj \^£Z->U2lS (jLucoJ I 

(J3J! 4jLj 5) 4_<_utjjJ lj,iTi3e-a ^jjllxjj\j 1926 ^Lc LuLll 

Jj t«Lj^jLo^UI £ .L> >j£ I (jyic <1^3 QJbj-iJ 4_£Jj Jl^ji_c 

.Mendel Jj-La 4jj-la-Li CjLjj1 jjJI Jl>*! ciJJ5 Vju 

1 i I ()J)J {sr ^ 4_l3J Jl j& LuU-ca^. 4 jLj 4>j^_l^La_4 eiau^jj 

*L 

««-»! £)-5LJj 11 j < oJ)j ^_ ;r JI 3 _}j_*JLj t 3 j^- 3 CjL u - U ^Lidl (jy^J 

(j_a 4 _jIjjJI »1 4 i ♦ t ^tlILL-u jl <-dl_LA LLoT (jJ «ULj i^i ) 

.Jl^wI ^JlcIj 4 1 j-oSj I Ju9 4_L« ^Ju-oVI 43^».l ^jl£j 4 |ju Jl3 JjlLo ^LpI 
3j_cj_j LjJjLII J^seZLlI JuS LeLc. j M<r, 4 » m k j-4-*-J! 4_ul (jl£j 

. j j r aIo- JjLu_a_iJ>JI J5)>^ 4 j dx^_i_u_43 Lb 44-LtiuU1' «d «>* aI * A ^JLc. I^_4_U (^JLcLjlII 
^jLlVI 4_j^Laj * ) 4_a- 1^1 ] 4(jrjJj-j 4 L_»j^>JI 4jLp Juuj 

^j_4 4 -Ll^-jJ 1 4 ~ r.j) <a > a c_<_>L j>» ^Jl ^L3 _iJI ^jT 4_t5Ll^ 4t_j^JtJI ^Jl <_ 

^^_i_uJ 1 (j-oJj-JI 1 ^ ^ ‘ * l_4l3^1 4 1945 <<1^ > «<^ I ^ ^ > -i 

44^bl_clijI 3^-*-*-^^^ ^A CjIj_L-u j. Mif. 4_tic. I 

Jl*j l-4-t9 liJj. i <-(.i 1 Jl£i J * j l£" ^ L^-cu ^_5t_<_4iJ I lUj ' j^^l.u-*-A Jl>- I 1 

^L3Iul43 tjfjj uic.j (yLuuju&J jj-u juL u xi5J 1 ^2>j?e_taJI cjLjljJj 

(j£ . Bytyrsky (>>^T 

4--l^-Lc. CjIjJu ^ t^ n 4 T <Jjl > . ^1 1 U 4_Ia^_3J»l c 3 jj4 j-^- u 4_<_uL^>. l_3_j^ 

3j_j 1 jJI» 43 jIjj ^ ^JLjlI] 4_L« (j^4.4iTu-L>J y-u jiejl .4lulj_jj ^ 

.«^Vl 

U-^HJ cPl 1947 

^j_L*JI 4 t ^ oL^l i_y-A 1 ' ^ ^ ^Plc 9- 1—t-j 4 ^.u-^iLl] 411 I 1 

4j Ij (jL^oJ j5 ^JLc 4_j! ^yj\uuj\ ^ic C 3jj4 j-4 p 4 M 44 J > (I ^-3JI 

L^jLui (jt JlJU 4jLjjv Jl3jL£ t 4jl_2tjLj ^LjJLU 4_^^_b ^ c-a^ej 

CjUtJ^U I 4 j^_4aJI Jl>- I (jr ^ ^_l3j (jV ^ ct\s U_1 4Hjt-us jl t*t r a I 

. JljjV! 3 j^ 4_^L*_4l)^l Lt^-jJ^_uJI 

jl2 4 1945 j-L^LLi-u 
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J) m j-A LSLlLiJLjjJ (j-5C-«-o I <jj* (JjJj! Jj 

<j_u_jJ *^' i a ^J_^_»_U lj) \ t iij | jjll&lS Ci^J JUtJJ . l_jlJJ^Tt-L-u^U 

4 < Mj (j! <- < i L> A (, (J_u_t_ul LcJu£.J . 4-0 jJ.1 I JLUU 

t im/i jJs t ^ j ~ jJja_) ^jl£j . CJLok 4 _j I jJLtlilj (jL) 4 j^Lajj 4lev.j}j^ 

Cjj_c J_*_jj » 4 j 4 1 ♦!! CjI^ mi rf I 4J IjJaj 4lL>-j)j C^jISLs t4lb Jlaj 4est_uj 

J ^ < t l—j Ijjji <; ~ > <>1 ^_^_L^_I^ t ^j e ae-<-tj.J 1 U -4 {** ^ i J j >>i ^-LvI i^_ILlL<_o 

4-<-otj jJ 1 g mi 4 ^ n £j I I 964 ^Lc t ^Jl < * «IU »* * 1 1 1 n 

^ 4_*_ti/Vl ^Jju -LlI JuJevJI Jl^jlU ^ 4_lC LlJL/^I I LevjJ^eJIj 4 j1jjJI 
c_jLi5LJI L_jJJ_aj 4 j1jjJI ^cJLc 4L_3Ju£Jl ua 4 _j J^dl! ciJLufcj . lLLuu-u-ujLj < »Utl 
i <1 <<qj <—3Jl_j_3Ji_j_ 4 .«4Jj£lj Lysenko j ^ r mm I ^>«j m<H 

SjJueLa Cj VL^_a ^j_4 4_t5Lx~J 4 ^jlXI ^Jl_c.j p^J j>.j 4jLi ‘ 

j-OiJ.! £-3 Je t4j V Mill 4lLu jL>.j fiQjSLualJj^j t Lev.jj^_ j_J1j 4jIjjJI ^JLc 

. 4_ojJu-^ Kapitsa L_CLuL^ j-yj I Ju9j .J^jlU 4JL«15Lj 

4 1 ui 4 _L*_jv. (J_j^_& c-tjj-cj Jlc.LZiI! ^\ < J_p*| 1970 ^Lc. 

4_1jJl^ 4_j_3 j_j (^jJI 4_cu_aj ^L*JI i 1981 ^Lc Lr^pj • 

3j-jL>- 4 -Llj Julj g> >" * ' ^LjlII cLjj-u-LijI 4jjLjJ ^jJI 

^_LC (JIo t J - ^ - U ^u-ul C_jLl^ VjJ t^Jjjj 

. ^LslCjVI Levjj^_uj 4 jIjjJI ^JLc ^jLL 

^jJI JjIjVI J^f t4_ujJLll LLLil j-cjj -iLc. 1955 ^Lc 

1 4-iC L«-tTu V' Lev. jJ^-llU 4 \ t m (Uj ^ ^ ^ hi t ntl ejjleJcIlJI 4_j^jkl IjjJlS 

CjlljjevJI S^ev. IjjJev. JlIjj CjLcLlCjVI Ij_LA jj ^jjjJI 

SjIjI 4_jJI cjj (t <>lj ^’j-jJjjLa !jLu_ul 1957 ^Lc . 4_ev. jJ j-j-lII 

4_jjj_LI1 CjLtJ>U 11 Jl^jlXL 4-lC. LuTuV \ LewjJ^uJI JljJ ev. ^ mi4 

LjjJI (j -S 4JuJJtl CjLcI ♦ jLjT \ c. J-^c. CJLofcj 

letev-L oj-ftsc-a ^_u-^L3 1 4_ev.jJ^eiJ \ 4_ev.l_Lll ( j^s> 4-4^4 iSj^^ CjLLjev. 

I Jl_A Jjev. LLl^ j, ili i Jl^j . 4 j < nl < »Vlj iL"11 ^1 * Cu)3\ l—tev.jJij_eJ 

. 1988 ^Lc 

Jl Sl4 .4_L-js CjI J 5 Jev.1 Luj Jev. *TrV (1*4 JjLp.1 i j r c. Lu J_>e Jl£ 1_LoJ Laj 

Mill ^LeJ! tU-LJI o? J-^l3 4_L^c jJlC. Traut Cjj^j ._& Jev-j 
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JjUL jQ (j I JlJLS . Lj_*_alj ^ * MlVI 4uLsdu_uVt ^.uuJ 

jJjvI^J. 1 < ^ l^_j_t^ Ij-Ju j-uuj 4-jLi j 3j Jlj Lj^L>- Cjl^_3AaJI 

jlj^j j-jjuj iCjljJ £~a Cuvjlju ^LuI/^U jj^jJI C.<-cIa^JU I . Lkj_*u 

^jJI (jV <JrU ^..tAdjl (^JlII £_« 4jjjJI JrU Cj'j rtUtl 

Jl_Lc j_ 4_LII (j-* ^JL>.j»« (jr^ I 4m^ki ^LauluVl Juu ( J7 IuV! L-^-uait j 

• ^ 78 mmI I jL>Jj JUU L-U-aiSJ (jjJ! I mh! ! 

Ci Ml j t 4uLseIu_u^Mj <lc,ju>J! (j\J J^l jX\ ^. uu* . 4_uLuJ! Jaj) V\ •>.J I 
t4-jL?r ~i ( „>U ^ J a" Mill ^yjLuJI Jsaj>JI £)l (_yic. JJjju ^j_Aju « 4 4j3~ < na 
t 3h-•»■ ^ 4-ilc. Jj tcJi_t_L9j_c-jJ g> vV ^ jJl ciil Jl! JisULl 

J^L>. <L>ul_Lll (4 £.jj>J! 4ubar~ i mV I j- u lJ) 4_uLuJI Jaj) U ->i JI 

/ 52) £LuS,VI &A ^jVl 4jUjVl jkbVl 
4 _<_uIj£LJI 4_u_uL_4jVl Ji> I Jl^J <L?e -L L / JI 0 Jul> £)J» J-CJJ 

^ j j 3j ^ j" 4 _JLJLo 4_j i_£juu Cjlsc-u^ I ^ jJI ^ < (iVI j_4>j) ^ />. 4. U 

4 J ^ AI 4J Juu rtJ jJlu U£ <_ i -fr 1 11 ! S&S i ^Ljl 3 e_Uj-C. 4_jjj . (clIjjuJjj 

4ujJl>. CjLaUoI £_c CjjjJLI j-uu JlSJ JjVI « u <il cilljj i6jju& 

(jy-3 Ij j .< 1 j-Jlu » miVI Lu>.jJ^_u ciJJj^j 14_uI jjJI CjLstjVl 

[&\ J-&J tj^Lj 4_cJ l>- 4^oIj£JI CjJlII ^yjliiil t4_u_u 

. (S3) «4iujL^I ^UU^V! 3j-iUI (>1 


4^L».uaT 4-li.l^v ^yJJ j-iuju Cjlj-3iaJl Jjula ^jLj 
dJ^uJj 4 -lIc. ^_u (^jJI tdiL>.jj 10 3 j!j^>J! ^L3jjI sic. 

^ I (jVI (_3 jjulI,1 ^jus j ts~> I . 4_uI_3JGJI ‘" * I j. 1 U> \ \ 4_cj^UI S a! Ult ^jJlSj 

CjIj, £i \r> CjVj u uo iJJLLA (j I Jl>.j jl t Laul J C> t njt 4h < v^tJLl oSJt 

^Lijjl ^yjjLjj S2 L^jJ j! t3j!j^>J! 4 j>.jJlj 4^^Lc L^J <j-uuj 

^j-c Luajl ^Jl^j CjL^I mm^VI CjLvjJ 

^jjj 4-jL-LJj-geILll ^uLUil cdjLUl 4Jj^-o Culi L^JSLIj i.$. ij- <>»••>. 11 

» ^Jl3j ^ ' (jy^ luLo^l JmLt-gJ jji£ i 4_1L>L_>- ^y£u 
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cJylb ,» M U ,*JLe. a^=;» M bSJ (i *) 

Advice to a Young Scientist, by P. B. Medawar (New York: Harper & Row 1979). 

t<yUVI fr* Sexism (3*) 

J j . Aal Racism (4*) 

.J tillij «^jiaj)) ^IjLsdu-J LjpT (jSJj tdcs&j Pure (5*) 

jJIt«^JL*J! 

Solid Clues: Quantum Physics, Molecular Biology and the Future of Science (New York: Simon & 
Schuster). 

. Jj 4 <IX1 Lr^i 3JT 4Jl» (jlj-Lau 4 jjj l_u£ (7*) 

. ojLL^j^ (8*) 
. Feinberg’s Scientific Utopia (9*) 
{y* J-SII3 4_be_j< i t. n/ttl l ^ 4 <>>,»'' (10*) 

CjLuj^&JI) CjI 'nr U, fc lilL-oJI i _ =r 2 4_uLjj^£JI 4_tia_uJI £)l (j-o* ( _ t 2 11 JlSLaj 4_Jj 

f. J) <>»t | 4x.j_t_oJ j mi" n I JUJLI Uj . killt-uJ I J_a ,JL?e_o 3 Juj (3^_>- 

. 4-C.j_t_uJ! 3" >1 4 \ "x mi L^jl£j CjI *ra- Mill jji_u I jJ ailL-uJI ( _ r 3 

JkJI (II*) 
.cjU^Ldl ^ SLLJI (12*) 
/I I 4JL»L-a (jl 4J^ t j£Lc-J Jjfc)) jiajl I jjfc CjLa^LtXI (j^a Ju)J, (13*) 

.76 ^ «(1993)/12 

42 ^L^JI (jj-ill >t~> i <i)ji ^-selul t(jU<Uj Jin Mil (_£j_LL>aj ^LuJsLjj Alan Turning (14*) 

.^UlL, J^(I5*) 
.a^Ki! j? jitt.r.tnVi (16*) 
.Tadpole (17*) 
.Malignancy (18*) 

• ^ tfjJI <*kJI (20*) 

<-^*^>-1 4jij>.I^<3 (21*) 

The Possible and the Actual, by Francois Jacob (Stattle: University of Washington Press, 1982) 
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. 4_Jl>JI ^ £_L us f£a t rtj^ 1 o ^ ^ L J u T i^V 

te[£l\ 5jljj frc. jJlud j c_abSJI IJufcfv^j “Chance and Neccesity” (London: Collins: 1972) (22*) 

Instructivist (23*) 

o jut ,jujl>JI f .\jJLllj ^aUu (j! citg.lU~Mil S^LLaJI (jiaju LlLuI jlSJ (24*) 

. 4_u_aUSLa SjLc. Cujj L$jK I Ju I JiSLfcj OplSj Sj^UaJI 

.«iLiuj LL*Jl JtfUll L^-Lo c-c^j 4.C.j_<u?e_o Lego set (25*) 

.Socio-Biologists (26*) 

.^T oj^> G-AuJI ^L^VI) Cr* (27*) 

. c jL.qjVI j-lL ij\ CjLa.ua jl_Luul : Anthropomorphism 4_uLLuaJ1 ^ (28*) 

. Bacterium’s Flagellar Motor (29*) 
. a priori (30*) 
. i^p" (31 *) 

£jL3j^jJI oj a mi (J^aej ^ jJI jjfc LjjJIj . Ribonucleic Acid o~>JI <_£l (32*) 

.Intrinsic (33*) 
.Encoded (34*) 

The Thom in the Starfioh, by Robert S. Desowitz, (New York: W.W. Norton, 1987) 
.Code (36*) 
.Infection jl (37*) 

.The Phagocyte Theory (38*) 
.Control (39*) 

. L$J Cil jLua/J ^C.Juj L^JUU (jT £ya jJa^JL) SjjJJU c-Lua_jjJI ^jJI L^LL 

.4ljLa2l,l ^ T u - uV !jja < jy £L! L$iJl 4 -jIjj JIaj 4 tilUI ^s_uul (41 *) 

. Aftermath of Shingles (42*) 
.(JjJulII jl Infection (43*) 

An Imagined World, by June Goodfild - j cJuJLj «<J_i3eILa ^JLc.» <_jb5J 4jt».lj-c (44*) 


. Ecotaxapathy (45*) 

.4Jhl..ill LLLLaj^j s-ljjj 4_ui_uj j miIIj c-i-ij-Ljua SjLil L$j| ^ (46*) 
. jJlz. (3-dliLlI ur* (_ajj>-3JLl jillJI (ja (47*) 

t ”Whatis Life and Molecular Biology” 2 Luj>>JI U» 4*^1^ (48*) 

Erwin Schrondinger (Cambridge University Press, 1987) <jjjJ 1 

. Wave Mechanics (49*) 

JL^V I JLSn^Vl daljuvV 2Laj>U! 4^UaJI ^ t U,,Vf,H 4^Ua (50*) 
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- 1 4jaLL 

4^LLaJI 4 _l^ jjfc kT jljLdXl i4 fllUjl T t£)La£iJjj C*jIj k (51*) 

BjjLSJI 4 jj_UI cjLjI^_l>JI) 4jjIuV| Lj^L>JIj 4j^£jJI 4_u_u_L>JI LMJkJI Garnets (52*) 

. (^^ILVI jilc. jl 7Ti \I SLi^XI ju£. 3 l*i 11 ^ylc. 

tCjLjjjJlSLiyi (jV tCiljjJI 3~ ml j _i i a a 1 3jj>.Lc. 4 jjlj12U! *Lj^_ujJI ^LlM ,j-a (53*) 

L^IjlLA l_a_a SjjJI 3lj_Lll jiLul £_jiJ <4 jJ jl3*rtl (jrjjljJLlI c_t-<.ujv 

. d 'j « / II ( _ T ic. L_jju <_ ? _a^a£LII uiLuLSLull (j5J . SljjJI tjr 3 ' ^ L-»J ^ - -<J 1 q"i a! t-s 
.Complementary (54*) 
.Antibody (55*) 
. Antigen (56*) 

(JLoTt^.1 4 j > <n ^jjjLc.jJ (_y-& tCjljjJI ^j-a 4_4jJa-La 4_IL>. Entropy (4_uj^ILi VI) 4_ujj_LajVI (57*) 

ol u tnUll <>a Uj . UJ 4-2 jL* 4iU JUcvl SLa^UI l^dl 3JUJI 

L^xT<jjLc.^1j jLN-iyi ^j-a iffJLal>.VI 4 -l<-uj 1-AJuc.j) VLal dv l jii^Vl 4JL>JI ^1 <Laj)lV<I,l 4JL». 

4_xj>- j_a 4_uj^JajVl (jj5j cilljJ (Lj^_3j) Laal-i VLa To -l 4_IL>JI t(c_<j > -j-a 

4_<_ij)j_La_jVI ^a j to i" 11 VLaTtrvI JjaVl 4JL>JI ^1 4-a^IalXI olSlul I jl Lai t^Lc. j5LiuJ 

.4-pJI CjLuI^JI alutj t 4_JL_u 
(jj jl Cj i in (3 ^-<-oj>J I 4 at^> < a 4_i_<.uTiSLa 4^llo ^ I t4_JL-u 4^Ua SjLjjlII aJJb (Jila-i (58*) 

4_j_a^ i_£j L..J tjr _Aj (LUjLj I^a£L3 j £_a) 4_La_>JI dJi^J 4 _lL>-I jJI 4 ^LLsJI j_Ju ( yc. T^S jl J_3JU 
J^UI 4iU J* 3jl 

4 r ",n ^jJI ^fc^ Vt J^J| La 4i^>J Sj^kJI 4^11^1 j-du (59*) 

• 4jjIj 4^-j^ ^ J^selll I j_A 

4-ul-La-^ jl 4 _uL^^ 4^LLs CxjI^I »Ij>,, u 2ai UU < 4 _jJL>JI Jujjj 4lLa^-aj Adenosine Triphosphate (60*) 

• (cr^ 1 O'*'*'* * 3-* 
• \js* Lfcljlse-a Enthalpic (61*) 

.4_LaJt2ll 

.(»! «A3tl) ^ 4 jL<j)j>. jjL»-a jl ^Llaj ji :Stereospecific (63*) 

.Randomness (64*) 
.Orderliness (65*) 
.Encoded (66*) 

l£jj) ^ 111 qA a^j j5L-u ICjIIj^v 1 agia ^jr C tljjL v ^j-a u^>ll (67*) 


2^0 




pJLaJI Jy? 


.ChemicalKinetics (68*) 
. 5L5jlIaXI : Fidelity (69*) 

. Methylated (70*) 

.MethylGroup (72*) 
. Gibbs Binding Energy (73*) 

CjIj jJI 4_ullj) <~if j Cjljliil I <" tiiLuk j jjl (74*) 

.<GLp» Jl^la Jla 

. I Jl>- 4-C.j-lmj LsjJI i yc. 1 ^I«>** Aj jj (75*) 

Lkljlse-a Enthalpic (76*) 
. Electron Spin Resonance (77*) 

ciiLLaJlia »4 j^IXI cjGl^pJI j-a-s cry*- *^i V <_iLuai.VI (jf 1 _La (78*) 
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